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The terms of reference for this Working Group are given in 
C.Res.1987/2:3:13: 
"The North Sea 
Armstrong) will 
Roundfish Working Group (Chairman: Mr D.W. 
meet in Aberdeen from 18-29 April 1988 to: 
a) describe the areas of distribution of the stocks assessed and 
the areas of the various fisheries exploiting these stocks 
and evaluate the validity of the present stock unit 
definitions for assessment and management purposes; 
b) assess the status of and provide catch options for 1989 
within safe biological limits for the stocks of cod, 
haddock, whiting, and saithe in Sub-areas IV and VI (including 
Division IIIa for saithe); cod, haddock, and whiting in 
Divisions VIId,e and Divisions VIIb,c,h-k (including Division 
VIIg for haddock); and saithe in Sub-area VII; 
c) provide quarterly catch-at-age and catch and stock mean 
weight-at-age data and information on the relative 
distribution at different ages by quarter for cod, haddock, 
whiting, and saithe in the North Sea for 1986 and 1987 as 
input for the multispecies VPA; 
d) assess the effects of the cod box in the German Bight; 
e) consider and propose technical measures to improve the 
exploitation pattern for North Sea cod." 
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2.1 Data Base Revisions 
Preliminary data were prepared for 1987 and amendments were made 
to the data for 1986. 
Source data files for 1986 and 1987 were supplied to ICES on 
floppy disk and these can be worked up on the IBM microcom-
puter using programs made available to ICES at last year's 
meeting. 
Revised Norwegian age composition data were presented for saithe 
in the North Sea for the period 1980-1985 and the appropriate 
data base was amended. 
2.2 Problems in Maintaining a Valid Data Base 
Problems are still in evidence in obtaining sufficiently detailed 
and accurate landings statistics for the Netherlands. No infor-
mation is available on the weight landed by gear or the com-
position of these weights by market category and this leads to 
problems and possibly to errors in assemblin catch-at-age data. 
In addition, effort data per gear are still not available. 
Problems in sampling the by-catch in the Danish industrial 
fisheries appear to have been resolved in the last two quarters 
of 1987 and it is t be hoped that this situation persists. 
3 MANAGEMENT AREAS AND ASSESSMENT AREAS 
This topic is raised in the context of the first of the terms 
of reference given in Section 2 of this report. If inter-
preted literally, this term of reference would have given rise to 
an amount of work which the Group could not have encompassed at 
this meeting. A restricted interpretation was, therefore, 
applied, and the Group attempted to identify situations where 
assessment and management areas are in same way inappropriate. 
The Group is not aware of major problems for the majority of the 
stocks dealt with in this report. 
The following problems were, however, identified: 
3.1 Haddock in Sub-area VI 
This Group, ACFM, and the Scientific and Technical Committee for 
Fisheries of the EEC (STCF) have all commented previously that 
this management area is inappropriate. The haddock stocks in 
Divisions VIa (West of Scotland) and VIb (Rockall) are com-
pletely distinct. The Rockall haddock stock 1s subject to 
extreme fluctuations in abundance. When abundance is high at 
Rockall, a high TAC for this area is justified. However, 
under the current management regime, this TAC would be added to 
the TAC for West of Scotland. Thus, there is nothing to prevent 
attempts being made to take the whole of the combined TAC from 
West of Scotland or from Rockall. This could result in very 
deleterious effects on either stock. 
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The Group recognizes that there are problems in enforcing 
separate TACs for Rockall and West of Scotland, but would 
appreciate being informed of how these problems differ in 
principle from the enforcement of, for example, the 
existing TACs for the North Sea (Sub-area IV) and Sub-area VI. 
3.2 Cod in Sub-areas VII (excludinq Division YIIa). VIII. IX. and 
X and CECAF (EEC zone) and Whiting in Sub-area VII <excluding 
Division VIIa) 
In this report, analytical assessments of the cod and whiting 
stocks in Divisions VIId,e are presented together with 
associated catch and biomass predictions. The catch-at-age data 
on which these assessments are based are poor, and the Group has 
little confidence in the results presented. 
Catch-at-age data for other parts of the management areas 
are virtually non-existent and are certainly not good enough 
to allow the construction of catch-at-age arrays. 
Furthermore, adequate indices of recruitment for either species 
do not exist for any part of the respective management areas. 
Given this state of affairs, it is not possible for the Group to 
propose a more rational system of management areas. 
4 OUARTERLY DATA 
The terms of reference for the Working Group include the 
provision of quarterly catch-at-age and catch and stock 
weight-at-age data for roundfish stocks in the North Sea for 1986 
and 1987. These data are required as input to the MSVPA. The 
Group was not able to supply these data on computer files, but 
will supply the source data to the chairman of the Multispecies 
Working Group. 
A request for information on the relative distribution of round-
fish stocks by age and by quarter for 1986 and 1987 has also 
been made - again as input to the Multispecies Working Group. It 
is the opinion of the Working Group that such information would 
most easily be obtained directly from the coordinators of various 
national surveys in the form of CPUE by rectangle and quarter. 
5 EFFECTS OF THE COD BOX IN THE GERMAN BIGHT 
Although the Working Group was asked in its terms of reference to 
assess the effects of the cod box in the German Bight, the 
Group did not consider this topic in detail, because it did not 
have available the necessary data, e.g., catch data per stati-
stical rectangle from commercial fisheries and surveys, informa-
tion on the displacement of the fishery from the cod box to 
other fishing grounds, and information on the enforcement of 
the minimum mesh size inside the cod box (quarters 1 and 4 in 
1987, quarter 1 in 1988~ 
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The Working Group stresses the need to reduce the fishing mor-
tality on the youngest age groups to give the spawning stock a 
chance to recover. Although measures like the cod box are likely 
to have a positive effect on the management of the North 
Sea cod, it was doubted whether any effect is to be expected as 
lang as the minimum mesh size for bottom trawls fishing in the 
cod box is 100 mm and not 120 mm, as recommended by ACFM and 
STCF. 
6 IMPROVEMENT IN THE EXPLOITATION PATTERN OF NORTH SEA COD 
6.1 Mesh Change as a Measure to Improve the Exploitation Pattern 
of North Sea Roundfish Stocks 
The long-term effects on yield and biomass resulting from changes 
in minimum mesh size for the fishery on North Sea roundfish 
species have previously been considered in the context of 
single-species yield-per-recruit models. Results of these ana-
lyses show that appropriate increases in mesh size will increase 
lang-term yield and biomass. 
In view of the growing acceptance for the use of the multi-
species approach and mixed-fishery models, these classical re-
sults may be questioned. 
A working paper (Lewy and Gislason, 1988), which compares 
mixed-fishery models, mesh assessment to single-species mesh 
assessment was presented to the Group. 
The paper combines multispecies predictions made by last year's 
Multispecies Working Group and standard mesh assessment 
techniques. The multispecies predictions are made under the 
assumption that all demersal roundfish stocks are subject to 
the same changes in legal minimum mesh size. A single-species 
mesh assessment was further carried out under conditions 
similar to multispecies predictions in order to compare the 
two approaches. Both methods assume that present mesh size is 85 
mm, and changes are related to this mesh size. 
The results are summarized in the Figures 1-4 of the working 
paper. 
The results indicate that multispecies mesh assessment not sur-
prisingly deviates considerably from the single-species approach. 
For North Sea cod, haddock, and whiting, 
approach results in declining landings and, 
haddock, in declining biomasses too. 
the multispecies 
in the case of 
The discrepancies between the two 
predators in the multispecies model 





The main conclusion of these new results is that reduction in 
fishing pressure on young demersal fish, for instance by mesh 
size increases, does not necessarily lead to lang-term gains in 
yields and biomasses. 
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The Group stresses that the above results should be treated 
with extreme caution. 
The problems indicated in last year's Working Group report still 
apply to the present assessments. Furthermore, the realism of 
long-term multispecies predictions could be questioned, espe-
cially when major changes in stock and food composition occur. 
Are, for instance, suitability coefficients independent of food 
composition, or may switching change them? Such problems may be 
relevant when minimum mesh size is raised to 120 mm. 
Against this background, the Group recommends that further in-
vestigations on the subject have to be encouraged befare more 
specific mesh assessment advice can be given. 
6.2 Other Technical Measures 
It would be possible to propose other technical measures such as 
seasonal closures of the fishery for cod. However, while it 
may be demonstrable that such measures should be beneficial to 
cod, it is equally important to quantify the effects on all 
other major stocks and associated fisheries. Expertise and 
information not available to the Group are required to do the 
latter. 
It should be noted that the STCF has recently initiated a pro-
gramme of work to allow quantification of the effect of any 
technical measure on all of the major stocks and fisheries in 
the North Sea. The first stage of this process is to create an 
appropriate data base, and this is currently in progress. STCF is 
willing to make this data base and associated programmes avail-
able to ICES and any other competent party. 
The Group, therefore, considers it 
come of these developments befare 
measures. 
7 ESTIMATES OF RECRUITMENT 
7.1 Recruitment Indices 




The ICES IYFS data base is now fully operational and final 
indices for the International Young Fish Surveys in 1986 
and 1987 were available (Anon., 1987a). At the beginning of the 
meeting, the data base contained all length compositions for 
the 1988 IYFS and ageflength keys for all areas from England, 
Scotland, and the Netherlands. Indices calculated from these data 
were provided by the ICES Secretariat. Although these indices 
are still to be considered preliminary, they are not expected to 
deviate significantly from the final ones. 
The indices for the English and Scottish groundfish surveys were 
recalculated resulting in slight differences from the ones which 
were used last year. The indices for the Dutch Groundfish Survey 
were updated. 
6 
The indices for the by-catch of cod in the shrimp fisheries by 
the Federal Republic of Germany were updated. But since this in-
dex is essentially based on the catch of 0- and 1-group fish, 
the index for the 1987 year class is provisional. 
7.2 Use of Indices 
In recent years, the number of survey indices available for the 
estimation of recruitment for many stocks has multiplied. This 
has given rise to the need for a combined recruitment estimate 
which uses the information from all the surveys and the VPA. 
The ACFM recommended procedure for doing this is the simple 
calibration method as performed by the program RCRTINX2. This 
method was used with the following options: 
a) calibration regression, 
b) shrinkage towards the mean, 
c) minimum variance of prediction of 0.2 for any estimate, 
d) a minimum of 5 data points in regression, 
e) tri-cubic weighting. 
In addition to the simple calibration method outlined above, two 
other methods were tried. These were multicalibration and factor 
analysis. Multicalibration is an extension of the RCRTINX2 method 
in which the unknown recruitment valu~ is treated as a para-
meter common to all the regressions. In RCRTINX2 1 the unknown 
parameter is estimated separately from each regression and the 
estimates are combined by inverse variance weighting. Multi-
calibration is described in Appendix E of the 1987 Methods 
Working Group report (Anon., 1987b) and was implemented in 
program CALIB (available in the ICES computer). 
Factor analysis is a standard statistical technique (Harman, 
1967). It differs from the calibration methods in accommo-
dating errors in the VPA. In effect, it treats the VPA as another 
survey and calculates the regressions of the surveys and VPA on 
an unobserved true recruitment series. The recruitment values are 
then estimated as parameters using the regression coeffients. The 
implementation used here was least squares factor analysis with 
the unobserved recruitment values estimated using Bartlett's 
method. The program used was LSFACT which is also available on 
the ICES computer. 
The results of the methods for the major Sub-area IV and Division 
VIa stocks are given in Tables 7.1 and 7.2. The values obtained 
from RCRTINX2 were adopted throughout since it is the ACFM recom-
mended procedure. The values obtained from the other methods 
are generally very similar. 
8 TUNING METHODS 
The Group employed the Laurec/Shepherd tuning method, described 
in Pope and Shepherd (1985), to estimate terminal fishing 
7 
mortalities. The method uses log-transformed, disaggregated fleet 
data, combining estimated Fs by inverse variance weighting. The 
method was chosen because its assumption of locally constant 
catchability results in more robust fishing mortality esti-
mates compared to those obtained using less constrained methods 
such as the Hybrid method (Pope and Shepherd, 1985), in which 
trends in catchability are permitted. 
All VPAs have been tuned using the same method as described above 
with data from 1971-1987 using a tri-cubic taper to estimate mean 
catchabilities and with Fs on the oldest ages being esti-
mated as the unweighted mean of the five younger ages. 
The text table below indicates which commercial effort data and 
associated age compositions, together with survey effort and 
CPUE-at-age compositions have been used by the Working Group to 
tune each stock. The survey data have been included in the re-
levant stock sections of this report (Sub-section 5 of Sections 
10-20 where appropriate); the commercial data have not been 
reproduced, but are available from the ICES Secretariat or the 
Chairman of this Working Group. Also included for diagnostic 
purposes (Sub-section 6 of Sections 10-20 where appropriate) are 
summary statistics from tuning runs and plots of estimated 
catchability at age through time (Flatman and Stevens, 1987). 
Tun ing Data sources as used for Eight Major Stocks 
Stock 
Country Fleet COD COD HAD HAD WHI WHI SAI SAI 
IV VIa IV VIa IV VIa IV VIa 
Scotland GFS + + + 
TRL + + + + + + + + 
SEI + + + + + + + + 
LTR + + + + + + + + 
NTR + + + + + + 
England GFS + + + 
TRL + 
SEI + 
France ALL + + + + 
Netherlands DGFS + + 
International IYFS + + + 
Norway TRL + 
There is no discussion this year concerning which fleets have 
been used to tune the various VPAs. This is because all 
available fleets have been used for each stock; the Laurec/ 
Shepherd method utilizes all the data and combines the estimates 
of fishing mortality as described above. 
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9 OTHER MATTERS 
9.1 Name of the Workinq Group 
At present, the Group is called "The North Sea Roundfish Working 
Group". It is suggested that the name be changed to "The 
Roundfish Working Group" since activities are no langer restric-
ted to stocks in the North Sea and also because specific refe-
rence to the North Sea has inhibited participation of scien-
tists whose immediate research interest lies in other areas. 
9.2 Increase in the Minimum Legal Mesh Size in the North Sea 
From 1 January 1989, the legal minimum mesh size in the North Sea 
will be 90 mm. The Group was not specifically requested to take 
account of this change when carrying out its catch and biomass 
predictions for 1989. 
The Group has previously commented on difficulties in carrying 
out a valid mesh assessment for the North Sea. In particular, 
the true mesh size in use and the true number of vessels using 
each mesh size is not sufficiently well known. However, the 
proposed mesh increase is small and is unlikely to create major 
problems in the short or lang term. 
In addition to these considerations, new information (mostly 
unpublished at present) indicates that selectivity is by no 
means solely determined by mesh size, but is also determined by 
the dimensions of other parts of the nets. It appears that 
the effect of any increase in mesh size can be nullified by 
(legally acceptable) alterations to other parts of the 
nets, and this possibility needs to be considered when carrying 
out mesh assessments. 
9.3 Collection of Data on Discards 
The Group notes that UK (Scotland) is currently the only 
nation routinely collecting appropriate data on the age com-
position, mean weight at age, and quantity discarded of the spe-
eies dealt with in this report. These data are used to estimate 
discards for all other nations. 
The Working Group 
previously commented 
desirable where the 
1986). 
on Methods of Fish Stock Assessments has 
that collection of data on discards is 
level of discarding is significant (Anon., 
Discarding is believed to occur at high levels in many fisheries 
relevant to the work of this Group and is not exclusively con-
fined to the Scottish fleets. To enhance the quality of the 
assessments and predictions made by this Group, it is highly 
desirable that more sampling of discards is carried out. ACFM is 
requested to encourage other nations to initiate sampling pro-
grammes similar to that carried out in Scotland. 
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9.4 The Mixed Fishery for Gadoids 
Following the suggestion of ACFM, the Working Group carried out a 
preliminary analysis of the likely catches of all four species 
in the North Sea using the MSFP multispecies catch forecast pro-
gram made available by B. Mesnil. It was assumed that all spe-
eies were caught together in two completely mixed fisheries 
(human consumption and industrial by-catch) as also assumed by 
ACFM in 1987, even though this is a considerable over-simpli-
fication of the situation. Starting data for the forecast were 
identical with those given in the tables giving results of the 
prediction. 
The results are given for three assumptions: (a) maintenance 
of the 1987 levels of effort through 1988 and 1989, (b) reduc-
tion in effort in the human consumption fishery to 86% of the 
1987 level in 1988, maintained at that level in 1989, (c) reduc-
tion in effort in the human consumption fishery to 86% of the 
1987 level in 1988, and to 70% of the 1987 level in 1989. 
Scenario (a) represents status QYQ, whilst (b) corresponds to the 
reduction required to take the cod TAC in 1988, and (c) 
corresponds to a further reduction along the lines previously 
recommended by ACFM for cod (but applied to all species as the 
fishery is taken to be completely mixed). 
The calculated catches and spawning stock biomasses for 
and 1989 are summarized in Tables 9.4.1-9.4.4 together 
the effective agreed TACs for 1988. 
1988 
with 
It can be seen that neither of the assumptions for 1988 corre-
spond to the TACs for that year. With a 14% reduction in 
effort (to take the cod TAC), there will be a substantial under-
shooting of the haddock TAC (as expected from information from 
the fishery), a small overshooting of the whiting TAC (which 
would probably be manifest as increased discarding in prac-
tice), and a small undershooting of the saithe TAC. 
Apart from haddock, the mismatches are, however, probably within 
the margin of error of the calculations, and the assumption of a 
completely mixed fishery is in any case an over-simplification. 
Under scenario (b), the forecast catches for 1989 differ very 
little from those calculated for the individual species separate-
ly (where status QYQ for 1988 was assumed for all species except 
cod). 
Scenario (c) of course implies substantially reduced catches of 
all species, because of the reduced effort, with corresponding 
increases in biomasses above those which would otherwise be 
expected. 
The simplest way to summarize these results is to observe that 
the total landings for cod, haddock, whiting, and saithe in 
1989 are expected to be approximately in the ratio 1.00 : 0.60 : 
0.95 1.00 and for consistency, the TACs for these species 
should be set in similar ratios. 
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10 COD IN SUB-AREA IV 
10.1 Catch Trends 
Official landings data are given in Tab le 10. 1 . Trends in 
landings (Working Group estimates) are shown in Figure 
10.2A, which shows that they have declined since 1981. Recent 
landings are also given in Tab le 10.2. Landinqs in 1987 (pro-
visional) were 173,585 t, an increase of 15,000 t on the 
estimate for 1986 of 158,348 t. Landinqs in 1987 were close to 
the agreed TAC of 175,000 t. 
10.2 Natural Mortality and Maturity at Age 
These values are given in Table 10.3. 
10.3 Age Compositions 
The VPA input data for recent years are given in Table 10.4, and 
they do not include discards or industrial fishery by-catches. 
Data for 1986 were revised, the main difference from last year's 
data being a 10% reduction in the number at age 2. Data for 1987 
were provided by England, Scotland, Netherlands, Denmark, 
France, Belqium, and the Federal Repuplic of Germany. The 1985 
year class was prominent in the landings in 1987, contributing 
56% by weight and 73% by number. 
10.4 Mean Weight at Age 
Total international mean weights at age for the catch are given 
in Table 10.5. These were also used as stock weights at aqe. 
10.5 Commercial Catch/Effort Data and Research Vessel Indices 
These data were used to tune the VPA and to provide recruitment 
estimates. The fleets used in the analyses are given in the text 
table in Section 8. The research vessel indices and associated 
effort are given in Table 10.6. 
10.6 VPA Tuning 
Summary statistics of VPA tuning using the Laurec/Shepherd method 
are given in Table 10.7 and catchability plots are shown in Fi-
gure 10.1. F for the oldest age was set as the mean of ages 7-11. 
F at age and numbers at age resulting from the tuning are qiven 
in Tables 10.8 and 10.9, respectively. 
10.7 Abundance Estimates of the 1986-1988 Year Classes at Age 
The methods employed for deriving estimates of recruitment are 
described in Section 7 and the results are given in Table 
7.1. The results from the RCRTINX2 method, used to derive final 
values, are given in Table 10.10. 
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10.7.1 The 1986 year class in 1987 
This was estimated to be 254 million at age 1, which is close to 
the value of 268 million estimated by ACFM last year, and is also 
close to the value of 249 million implied by the tuned F in 
the VPA. The number at age 2 in 1988 implied by the use of mean 
F (see Section 8) is 97 million, which is identical to the 
estimate for age 2 in 1988 based on a predictive regression of 
IYFS index at age 2 against VPA number at age 2. 
10.7.2 The 1987 year class in 1988 
This was estimated to be 277 million at age 1. This may be com-
pared to the preliminary value of 151 million estimated by ACFM 
last year, based on survey indices of 0-group cod only. 
10.7.3 The 1988 and later year classes 
These were set at 412 million at age 1, the mean value for 
the period 1968-1987. 
10.8 Long-Term Trends in Biomass. Fishing Mortality and 
Recruitment 
Historical trends in mean fishing mortality, spawning stock 
biomass, and recruitment are shown in Table 10.11 and Figures 
10.2B,C,D. Mean F peaked in 1982, after which it declined. Al-
though the value estimated for 1987 reverses this trend, it may 
be artificially inflated by the high F value at age 3 for the 
poor 1984 year class. Spawning biomass is estimated to have 
fallen to a record low leve! of 95,000 t in 1987. No trend in 
recruitment is apparent. The two latest year classes (1986 
and 1987) are estimated to be about 60% of average strength. 
10.9 Catch Predictions 
The input data for catch prediction are given in Table 10.12. The 
F value for age 1 (0.158) is the mean for the period 1983-1987 
and differs from the tuned value (0.130) shown in the VPA 
(Table 10.8). 
10.9.1 Status quo prediction 
The results of the catch predictions are given in Tables 10.13 
and 10.14 and Figure 10.3B. The status QYQ catch in 1988 
(Table 10.13) is predicted to be 177,000 t, compared to 187,000 t 
predicted by ACFM last year. Spawning biomass is predicted 
to fall slightly from 96,000 t in 1988 to 92,000 t in 1989, with 
a further fall to 86,000 t in 1990. 
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10.9.2 Prediction assuming TAC taken in 1988 
The TAC of 160,000 t for 1988 implies a reduction in F of 14% 
(Table 10.14). The same level ofF in 1989 will result in a catch 
of 155,000 t, leading to a spawning stock of 105,000 t in 1990. 
In its November 1987 assessment, ACFM assumed a catch of 
190,000 t for 1987, including 15,000 t of discards. It indi-
cated that estimates of discards should be included in future 
assessments. However, the Working Group was not able to provide 
estimates of discards for 1987, or to predict their magnitude in 
1988 and 1989. 
10.10 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in Figure 10.3A. 
10.11 Safe Biological Limits 
The stock/recruit relationship is shown in Figure 10.4. Values 
for F d (0.72) and Fh. h (0.92) are shown in Figure 10.3A. The curren~eievel of F (0.8otgls between F d and Fh. and spawning 
biomass is at the lowest level recordWå in the v~R. The minimum 
spawning biomass advised by ACFM is 150,000 t. 
11 COD IN DIVISION VIa 






landings data are given in Table 11.1. Trends in 
are shown in Figure 11.3A. Working Group estimates of 
are given in Table 11.2. Landings in 1987 were 
which is 7,636 t greater than the landings in 1986 of 
The agreed TAC for Sub-area VI was 22,000 t. 
11.2 Natural Mortality and Maturity at Age 
These values are given in Table 11.3. 
11.3 Age Compositions 
The VPA input data for recent years are given in Table 11.4 and 
they do not include discards or industrial fishery by-catches. 
Miner revisions were made to the 1986 data, and data for 1987 
were provided by Scotland, England, Ireland, and France. The 
outstanding feature of the 1987 age composition was the number of 
1-year-olds landed which, at 8 million fish, was 3.5 times 
greater than the previous highest value. 
11.4 Mean Weight at Age 
Total international mean weights at age for the catch are given 
in Table 11.5. These values were also used for the stock weights 
at age. 
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11.5 Commercial Catch/Effort Data and Research Vessel Indices 
These data were used to tune the VPA and to provide recruitment 
estimates. The fleets used in the analyses are given in the text 
table in Section 8. The research vessel indices and asso-
ciated effort are given in Table 11.6. 
11.6 VPA Tuning 
Summary statistics of VPA tuning using the Laurec/Shepherd method 
are given in Table 11.7 and catchability plots are shown in 
Figure 11.1. F for the oldest age was set as the mean of ages 
4-8. F at age and number at age resulting from the tuning are 
given in Tables 11.8 and 11.9, respectively. 
11.7 Abundance Estimates of the 1986-1988 Year Classes at Age 1 
The results from the RCRTINX2 method are given 
These are presented for information since 
used in the analysis (see below). 





The tuned value at age 1 implies a stock number of 44.8 million 
which is twice the previous highest value, and it was decided not 
to accept that value. In past years, the 1-year-old recruits 
in the last data year have been estimated from a plot of CPUE of 
Scottish seiners against VPA. However, in 1987, this CPUE value 
was an order of magnitude higher than any previous value (Figure 
11.2B), implying a correspondingly high year class. It was de-
cided that it would not be valid to extrapolate the plot to 
the extent implied by the CPUE value. Various other abundance 
indices were examined and it was decided to use the relationship 
between CPUE for Scottish light trawlers and VPA (Figure 
10.2C). This procedure resulted in an estimate of 16 million at 
age 1. This value is supported by the catches of 2-year-old cod 
in 1988 during the Scottish Division VIa Groundfish Survey 
(Table 11.6), which indicates a similar abundance to that of 
the 1983 year class. The estimate of 16 million implies an F of 
0.8 in 1987 which is high for age 1, but not for other ages. 
11.7.2 The 1987 and later year classes 
The 1987 and later year classes were set at 12.9 million, the 
mean value for the period 1979-1987. This period was selected, 
following recent practice, in order to take account of increased 
recruitment in recent years. 
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11.8 Lang-Term Trends in Biomass. Fishing Mortality. and 
Recruitment 
Estimates of biomass, fishing mortality rates, and recruitment 
are given in Table 11.11 and plots are shown in Figure 
11.3B,C,D. Spawning biomass has declined since 1981 to reach an 
historical low level in 1986 and has slightly increased in 1987. 
Mean fishing mortality shows a positive trend. Recruitment in 
the past decade has been at a higher level than in previous 
years. 
11.9 catch Predictions 
11.9.1 Status quo prediction 
The input data for catch prediction are given in Table 11.12. The 
F value for age 1 (0.208) is the mean for the period 1983-1986 
and differs from the tuned value (0.221) shown in the VPA 
(Table 11.8). The results of the catch predictions are given in 
Table 11.13 and Figure 11.48. The status gyQ catch in 1988 is 
predicted to be 18,000 t, with spawning biomass at 25,000 t at 
the start of 1989. The same Fin 1989 would imply a catch of 
18,000 t and a spawning biomass of 24,000 t at the start of 1990. 
11.9.2 Prediction assuming TAC taken in 1988 
This is not significantly different from the status gyQ catch 
prediction. 
11.10 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in Figure 11.4A. 
11.11 Safe Biological Limits 
The stock/recruitment relationship is shown in Figure 11.5. 
Values for F d (0.50) and F11 . h (0.64) are shown in Figure 11.4A. The cu~fent level ofF (O.B~T is well above Fh. h and 
spawning biomass is at an historically low level. ~g 
12 COD IN DIVISION VIb 
No age composition data are available for the stock. Landings are 
small and are given in Table 12.1. 
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13 COD IN SUB-AREA VII 
13.1 Cod in Divisions VIId.e 
13.1.1 Catch trends 
Recent official landings data are given in Table 13.1.1. 
Working Group estimates of landings are given in Table 13.1.2 
and Figure 13.1.1A. Landings increased significantly to 6,897 t 
in 1986 and to 8,987 t in 1987. There is at present no separate 
TAC for this area. 
13.1.2 Natural mortality and maturity at age 
These values are given in Table 13.1.3. 
13.1.3 Age compositions 
The VPA input data are given in Table 13.1.4. Major revisions 
were made to the age composition data for 1986. Data for 1987 
were provided by France and England. As for past years, the 
sampling levels for some fleets were low. 
13.1.4 Mean weight at age 
Total international mean 
given in Table 13.1.5. 
stock weights at age. 
weights at age for the landings are 
These values were also used for the 
13.1.5 Commercial catch/effort data and research vessel indices 
At present, no data are available for tuning 
for providing recruitment indices. 
13.1.6 VPA tuning 
the VPA or 
In the absence of any tuning data, mean values for the period 
1980-1984 were used as input for 1987. A value of 1.0 was 
input for the oldest age in all years, based on inspection of 
trial VPA data. F at age and N at age are shown in Tables 
13.1.6 and 13.1.7, respectively. The estimates ofF in the VPA 
are rather erratic between years and between ages. 
13.1.7 Abundance estimates of the 1986-1988 year classes at age 1 
There are no recruitment surveys in this area. The VPA estimates 
for age 1 do not correlate with any index of recruitment in the 
North Sea (Table 10.6) or with VPA estimates from the North 
Sea (Figure 13.1.4). output from RCTINX2 using North Sea abun-
dance indices are provided for reference (Table 13.1.8). 
16 
13.1.7.1 The 1986 year class in 1987 
In the absence of other data, the number implied by the 
mean F was accepted. The value is 13.5 million at age 1, 
is the second highest on record. 
13.1.7.2 The 1987 and later year classes 
use of 
which 
Mean recruitment for the period 1974-1987 was used, resulting in 
a value of 8 million at age 1. 
13.1.8 Lang-term trends in biomass. fishinq mortality. and 
recruitment 
Historical values are given in Table 13.1.9 and plotted in Figure 
13.1 .1B,C,D. Total biomass has apparently increased in recent 
years as a result of increased recruitment. 
13.1.9 Catch predictions 
13.1.9.1 Status quo prediction 
The input data for catch prediction are given in Table 
13.1.10, and the results are given in Table 13.1.11 and Figure 
13.1 .2B. The status gQQ catch in 1988 is predicted to be 
10,000 t followed by 9,000 t in 1989. Spawning biomass is 
predicted to increase from 3,000 t in 1989 to 4,000 t in 1990. 
13.1.9.2 Prediction assuminq TAC taken in 1988 
This is not significantly different from the status gQQ pre-
diction. 
13.1.10 Yield and biomass per recruit 
Plots of yield and biomass per recruit are shown in Figure 
13.1.2A. 
13.1.11 Safe bioloqical limits 
The stock/recruit relationship is shown in Figure 13.1.3. Values 
for F d (1.13) and Fhi h (1.90) are shown in Figure 13.1.2A. 
The c~frent level ofF ~g 1.13. There are no maturity data for 
cod in Divisions VIId,e, and spawning biomass has been calcu-
lated using a nominal knife-edge value. Therefore, no minimum 
spawning biomass level can be advised at present. 
13.1.12 Validity of assessment 
The data on which the assessment is based are less reliable than 
those for the North Sea stocks, and the reliability of the 
assessment is accordingly lower. 
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13.2 Cod in Divisions VIIb.c.h-k and Sub-areas VIII and IX 
No age composition data are available. Official nominal land-
ings data are given in Table 13.2.1. 
14 NORTH SEA HADDOCK 
14.1 Catch Trends 
Official landings figures are given in Table 14.1. Total inter-
national catches and total international discards estimated by 
the Working Group are given in Table 14.2. Catch trends are 
plotted in Figure 14.2A for the period 1968-1987. Total 
human consumption landings in 1987 were 107,000 t, rather lower 
than the fairly stable range of catches (130,000-166,000 t) 
during the period 1981-1986. The industrial by-catch remains re-
latively low at 5,000 t. 
The TAC for 1987 was 140,000 t, while preliminary data indicate 
that the human consumption catch was 107,000 t. 
14.2 Natura! Mortality and Maturity at Age 
These values are given in Table 14.3. 
14.3 Age Compositions 
Total international catch-at-age data are given in Table 
14.4. Age compositions for human consumption landings were 
provided by France, the Federal Republic of Germany, England, 
Denmark, Belgium, Netherlands, and Scotland. Age compositions 
for discards were provided by Scotland and for industrial 
by-catch by Denmark and Norway. 
14.4 Mean Weights at Age 
Total international mean weights at age for the catch are shown 
in Table 14.5. These weights were also used as stock mean weights 
at age. 
14.5 Commercial Catch/Effort Data and Research Vessel Indices 
These data were used to tune the VPA and to provide recruitment 
estimates. The fleets used in the analyses are given in the text 
table in Section 8. The research vessel indices and associ-
ated effort data are given in Table 14.6. 
14.6 VPA Tuning 
In common with other stocks, the Laurec/Shepherd method was used 
to tune the VPA (see Section 8). Summary statistics and catch-
ability plots from tuning are given in Table 14.7 and Figure 
14.1. The tuned F values for 1987 are in line with historical 
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values. Estimated F at age and numbers at age are given in 
Tables 14.8 and 14.9, respectively. 
14.7 Abundance Estimates of the 1986-1988 Year Classes at Age O 
or 1 
Methods for estimating recruitment are described in Section 7. 
Values derived from RCRTINX2 were used for the 1986 and 1987 year 
classes (Table 14.10). 
14.7.1 The 1986 year class in 1987 
The abundance of this year class at age 1 is estimated by 
RCRTINX2 to be 4,255 million which is close to the value 
obtained from the tuned F value of 4,740 million. The former 
value was used in predictions. The estimate of this year class 
represents a considerable downward revision of the previous 
estimate. This is because the earlier estimate was based only 
on the IYFS index. The current estimate uses additional data, 
and high weight is given to the SGFS index which predicts a 
lower value. 
14.7.2 The 1987 year class in 1988 
The 1987 year class at age 1 as estimated from RCRTINX2 is 825 
million. This value is based on the IYFS index at age 1 and 
the EGFS index at age O. The estimate is dominated by the IYFS 
value and has, to same extent, been shrunk towards the mean 
(Table 14.10). This appears to be the lowest year class for at 
least 20 years, but its precise size is uncertain. The size of 
this year class at age O is estimated to be 6,424 million (see 
input to prediction, Table 14.12). 
14.7.3 The 1988 and subseguent year classes 
These year classes were set to the mean for the period 1968-1987 
at age O of 37,442 million. 
14.8 Lang-Term Trends in Biomass. Fishing Mortality. and 
Recruitment 
Trends in biomass, mean fishing mortality rate, and recruitment 
are given in Table 14.11 and plotted in Figures 14.2B,C,D. 
Human consumption fishing mortality has increased from a low 
value in 1982 and is now estimated to be slightly higher than 
the previous highest value. Industrial by-catch fishing mortality 
has declined steadily since the early 1980s and is now at a very 
low level. Recruitment to this stock is highly variable but 
shows no trend. Year classes since the moderately good 1983 
year class have been no hetter than average. Total stock biomass 
and spawning stock biomass have been relatively stable for the 
last 10 years. The present spawning stock biomass (140,000 t) is 
above the lowest value of 103,000 t. 
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14.9 Catch Predictions 
Input data for catch predictions are given in Table 14.12. The F 
value at age 1 in 1987 used in the prediction is the mean value 
for the period 1983-1987 (0.145), higher than the tuned value 
of 0.137. 
14.9.1 Status quo prediction 
Table 14.13 and Figure 14.3B give the catch prediction results. 
The predicted total landings in 1988 are 112,000 t, well below 
the TAC of 185,000 t. This low estimate is the result of the 
downward revision of the 1986 year class from above average to 
average and the low estimate of the 1987 year class. The 
total status gyQ landings for 1989 are estimated to be 
88,000 t. This low figure represents a fall to the catch levels 
in the late 1970s. 
Spawning stock biomass is projected to fall from 140,000 t in 
1987 to 112,000 t in 1989, assuming status gyQ catches and mean 
recruitment in 1988 and 1989. 
14.9.2 Prediction assuminq TAC taken in 1988 
This prediction was not carried out since the TAC is unlikely to 
be taken. 
14.10 Yield and Biomass per Recruit 
Plots of yield per recruit and biomass per recruit are shown in 
Figure 14.3A 
14.11 Safe Biological Limits 
A stock and recruitment plot is given in Figure 14.4. There is 
no evidence at present that recruitment to this stock is reduced 
at the lowest levels of spawning stock which have been ob-
served. However, recruitment in the last decade has not seen the 
very large year classes observed in the 1960s, and it may be 
that the stock is returning to recruitment values typical of the 
pre-1960s. 
In the 1987 Working Group report, it 
should be the lowest acceptable 
stock biomass. At present, the 
value, but appears to be in decline. 
year class could easily precipitate 
acceptable value. 
was suggested that 100,000 t 
value for the spawning 
spawning stock is above this 
The failure of another 
the stock towards the lowest 
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15 HADDOCK IN DIVISION VIa 
15.1 Catch Trends 
Officially reported landings are given in Table 15.1. Total 
international catches and total international discards 
estimated by the Working Group are given in Table 15.2. Catch 
trends are plotted in Figure 15.4A for the period 1968-1987. 
Total human consumption landings in 1987 were 27,000 t, a slight 
increase over the previous two years. 
15.2 Natura! Mortality and Maturity at Age 
These values are given in Table 15.3. 
15.3 Age Compositions 
Total international catch-at-age data are given in Table 
15.4. Age compositions for human consumption landings were 
provided by France, England, Ireland, and Scotland. Age composi-
tions for discards were provided by Scotland. 
15.4 Mean Weights at Age 
Total international mean weights at age for the catch are shown 
in Table 15.5. These weights were also used as stock mean weights 
at age. 
15.5 Commercial Catch/Effort Data and Research Vessel Indices 
These data were used to tune the VPA and to provide recruitment 
estimates. The fleets used in the analyses are given in the text 
table in Section 8. The research vessel indices and associ-
ated effort data are given in Table 15.6. 
15.6 VPA Tuning 
In common with other stocks, the Laurec/Shepherd method was used 
to tune the VPA (see Section 8). Summary statistics and catch-
ability plots from tuning are given in Table 15.7 and Figure 
15.1. The tuned F values for 1987 are in line with historical 
values. The 1986 Fs at age are very low compared to the 1987 and 
1985 values, and this was not apparent in the 1987 Working Group 
assessment. The low Fs in 1986 can be explained, at least in 
part, by the effort data from Scottish fleets. Figure 15.2 
shows partial F for four Scottish gears and effort plotted 
against year. It can be seen that the effort data track the 
partial Fs. 
Estimated F at age and numbers at age are given in Tables 15.8 
and 15.9, respectively. 
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15.7 Abundance of the 1986-1988 Year Classes at Age 
Methods for estimating recruitment are described in Section 7. 
Values derived from RCRTINX2 using North Sea surveys only were 
used for the 1986 and 1987 year classes (Table 15.10). Table 
15.11 shows RCRTINX2 output when abundance indices from Scottish 
Division VIa surveys (Table 15.6) are included in the analysis. 
This gives values for the 1986 and 1987 year classes which 
are somewhat higher. The Scottish indices, however, are of a very 
preliminary nature, and it was decided not to use them pending 
further investigation. 
15.7.1 The 1986 year class in 1987 
The abundance of this year class at age 1 is estimated by 
RCRTINX2 to be 115 million (Table 15.10). This contrasts with 
the value obtained from the tuned F of 472 million. There was 
considerable discussion of this apparent discrepancy, since the 
former estimate implies an F in excess of 4. The problem could 
not be resolved. However, it can be said that the RCRTINX2 value 
based on North Sea indices is not inconsistent with scatter 
plots of Scottish seine and light trawl CPUE against VPA and 
Sub-area IV VPA against Division VIa VPA (Figures 15.3A,B,C). For 
lack of any clear evidence, it was decided to follow the 
conventional procedure of setting aside the 1987 catch and 
adopting the RCRTINX2 value. 
15.7.2 The 1987 year class in 1988 
The 1987 year class at age 1 as estimated from RCRTINX2 (Table 
15.10) is 17 million. This value is based on the IYFS index at 
age 1 and the EGFS index at age O. The estimate is dominated by 
the IYFS value and has been considerably shrunk towards the mean. 
This appears to be the lowest year class for at least 20 years, 
but the precision of the estimate is poor. The size of this year 
class at age O is estimated to be 22 million (see input to pre-
diction, Table 15.13). In view of the problems in assessing the 
1986 year class, this estimate must also be treated with 
caution. 
15.7.3 The 1988 and subseguent year classes 
These year classes were set to the mean for the period 1968-1987 
at age O of 168 million. 
15.8 Long-Term Trends in Biomass. Fishing Mortality. and 
Recruitment 
Trends in biomass, mean fishing mortality rate, and recruitment 
are given in Table 15.12 and plotted in Figures 15.4B,C,D. 
Human consumption fishing mortality in 1987 shows an apparent 
increase over 1986 but the long-term trend appears to be down-
ward. Recruitment to this stock is highly variable, but shows no 
trend. Year classes since the moderately good 1983 year class 
have been no hetter than average. Total stock biomass and 
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spawning stock biomass have been relatively stable for the 
last 10 years. The present spawning stock biomass of 62,000 t is 
above the lowest value of 26,000 t. 
15.9 Catch Predictions 
Input data for catch predictions are given in Table 15.13. The F 
value at age 1 in 1987 used in the prediction is the mean value 
for the period 1983-1987 (0.325), higher than the tuned value 
of 0.232. 
15.9.1 Status quo catch prediction 
Table 15.14 gives the catch prediction results. The predicted 
total landings in 1988 are 21,000 t. This estimate is smaller 
than the prediction of 25,000 t in the 1987 Working Group report 
and is the result of the downward revision of the 1986 year class 
from above average to average and the low estimate of the 1987 
year class. The total status gQQ landings for 1989 are estimated 
to be 18,000 t. This low figure represents a fall to the catch 
levels in the late 1970s. 
Spawning stock biomass is projected to fall further from 62,000 t 
in 1987 to 41,000 t in 1989, assuming status QYQ catches and 
mean recruitment in 1988 and 1989. 
15.9.2 Prediction assuming TAC taken in 1988 
This prediction was not carried out because the TAC is set for 
the whole of Sub-area VI, and it is not known what proportion 
of the TAC applies to Division VIa. 
15.10 Yield and Biomass per Recruit 
Plots of yield per recruit and biomass per recruit are shown in 
Figure 15.5A. 
15.11 Safe Biological Limits 
The stock/recruit relationship is shown in Figure 15.6. There is 
no evidence at present that recruitment to this stock is re-
duced at the lowest levels of spawning stock which have been ob-
served. Spawning stock biomass is projected to remain above 
the minimum acceptable level of 25,000 t. Fishing mortalities are 
intermediate compared with historical values. 
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16 HADDOCK IN DIVISION VIb 
16.1 Catch Trends 
Officially reported landings for recent years are given in Table 
16.1. The nominal catch in 1987 amounted to 7,287 t, which is 
an increase over the 1986 value of 4,661 t. 
16.2 Age Cornpositions 
Age compositions were available from Ireland, England, and 
Scotland. These were used to estimate the total international 
catch at age given in Table 16.2. The strong 1984 year class is 
apparent in the commercial catches at age 3 and is responsible 
for about 75% of the landed weight. 
16.3 Mean Weight at Age 
Mean weights at age in the catch are given in Table 16.3. 
16.4 Abundance Indices 
Table 16.4 gives the abundance indices obtained from various 
surveys since 1967. In August 1987, Scotland conducted a survey 
on the charter vessel 'Dawn Sky', and the results from this sur-
vey are also given in Table 16.4. The 1986 year class appears 
to be a strong one on the basis of the 1986 and 1987 surveys. 
16.5 Analysis of Survey and Commercial Catch Data 
A continuing problem with the survey data in Table 16.4 is the 
frequent change in survey vessel which makes the comparison of 
annual surveys difficult. In an attempt to place all the survey 
indices on the same scale, the multiplicative model described by 
Shepherd and Nicholson (1986) was used. This model describes 
the catch rate data in terms of year effects, age effects, and 
year-class effects. The year effects should remove the varia-
bility caused by the changes in survey vessel. The year-class 
effects then give the required year-class abundance index. The 
model was fitted to the survey data from 1979-1987 and for ages 
1-6 using the program SRMCM which was modified to allow for 
missing values. In fitting the model, it was assumed that there 
is no trend in the year effects. Output from this analysis is 
given in Table 16.5 which shows the estimated parameter values 
and fitted catch rates. Visual inspection of the fitted catch 
rates suggests the fit is acceptable. The estimated year-class 
effects and age effects are plotted in Figures 16.1 and 16.2. 
The same model can be fitted to the commercial catch data. The 
result of fitting the model to the catch data for 1985-1987 and 
for ages 2-9 ls given in Table 16.6. Once again, the fitted 
catches suggest that the model fit is adequate. The year-class 
and age effects are plotted in Figures 16.1 and 16.2. The agree-
ment between the year-class effects from the survey data and 
commercial catch data seen in Figure 16.1 is striking and 
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suggests that the recent 1984, 1985, and 1986 year classes are 
all above average. 
16.6 Catch Prediction 
A status gyQ catch forecast can be made (Shepherd, pers. comm.) 
us1ng the parameters estimated in Tables 16.5 and 16.6. 
Firstly, assume that the age effects (s) (Table 16.6) which are 
a measure of total mortality are retained in 1988 and 1989. 
Secondly, assume that the year effects (f) in 1988 and 1989 are 
the same as for 1987. Finally, it is necessary to provide 
estimates for the year-class effects (r) for 1986 and 1987. 
The year-class abundance for 1986 (1.01) can be taken directly 
from the analysis of the survey data (Table 16.5 and Figure 
16.1). For 1987, a mean value of -0.45 was used. Now the log 
catch (c) of fish of age a in year y of year class k is given 
by: 
c(a,y,k) = u + s(a) + f(y) + r(k) 
where u is the overall mean and is estimated as 5.63 (Table 
16.6). 
This gives an age composition for the catch in the prediction 
years. These values have been multiplied by the mean weight 
at age values given in Table 16.7 to obtain a predicted landed 
weight (Table 16.8). 
The predicted status gyQ catches for 1988 and 1989 are 15,705 t 
and 18,255 t, respectively. This represents a substantial in-
crease over the catch in 1987. This is due to the strong 1984, 
1985, and 1986 year classes entering the fishery. 
It should be emphasized that the fishery in Division VIb is spo-
radic, and there is no strong reason to expect the fishery to 
behave in a status gQQ fashion in the near future. In parti-
cular, the Rockall fishery depends on the fortunes of the 
fisheries in Sub-area IV and Division VIa. It should also be 
remembered that the model assumption of separability of age and 
year effects may not be adequate for this fishery. These are 
reasons to interpret the catch predictions cautiously. 
17 HADDOCK IN SUB-AREA VII 
Nominal 
landings 
landings in Divisions VIId,e are shown in Table 17.1 and 
in Divisions VIIb,c,g-k in Table 17.2. 
18 WHITING IN SUB-AREA IV 
18.1 Catch Trends 
Total nominal landings and total international catches as esti-
mated by the Working Group are given in Tables 18.1 and 
18.2, respectively. Total international catches amounted to 
132,000 t, of which 62,000 t were human consumption landings 
and 17,000 t were industrial by-catch. Total estimated landings 
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were, therefore, well below both the predicted landings for 1987 
of 106,000 t given in last year's report and the 1987 TAC of 
135,000 t. Catch trends for the last 20 years are shown in Figure 
18.2A. Declining catches and landings in the late 1970s 
and early 1980s appear to have stabilized. 
18.2 Natural Mortality and Maturity at Age 
Natural mortality coefficients at age and the proportions mature 
at age used as inputs to the tuning/VPA are shown in Table 
18.3. 
18.3 Age Compositions 
Age compositon data for 1986 were updated and provisional age 
compositions for 1987 were prepared (Table 18.4). Human con-
sumption landings data were provided by England, France, the 
Netherlands, Belgium, and Scotland. Only Scotland provided 
discard data. Denmark and Norway provided industrial by-catch 
data. The 1985 year class was numerically the most important, 
contributing 39% by number. 
18.4 Mean Weight at Age 
Total international mean weights at age for the catch (also used 
as the stock mean weight) are given in Table 18.5. 
18.5 Commercial Catch/Effort Data and Research Vessel Indices 
These data were used as input to tune the VPA. Commercial fleet 
data used are referred to in Section 8. Research vessel indices 
are shown in Table 18.6. 
18.6 VPA Tuning 
Summary statistics from the Laurec/Shepherd tuning method are 
shown for ages 0-6 in Table 18.7. The eight fleets incorpo-
rated are listed in Section 8. Catchability plots for ages 0-5 
are shown in Figure 18.1. Total international fishing mortality 
rates at age are given in Table 18.8, and stock numbers at age 
are given in Table 18.9. Fs for the oldest age groups (9 and 10) 
were set at the mean of the F values of the preceding five ages 
(4-8). 
18.7 Abundance Estimates of the 1986 and 1987 Year Classes at Age 
1 
The methods employed for deriving estimates of recruitment are 
described in Section 7. Recruitment estimates from the various 
methods are given in Table 7.1. Table 18.10 shows summary 
statistics and results from the RCRTINX2 analysis of whiting 
in Sub-area IV. 
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18.7.1 The 1986 year class in 1987 
This 
VPA 
was estimated to be 5,133 million, compared with a 
value of 4,604 million 1-group in 1987. 
18.7.2 The 1987 year class in 1988 
tun ed 
This was estimated to be 3,500 million which corresponds to 
45,109 million 0-group fish in 1986 (Table 18.12). 
18.7.3 The 1988 and later year classes 
These were 
1987) at age 
set at an average recruitment (for the period 1968-
0 of 47,593 million. 
18.8 Lang-Term Trends in Fishing Mortality. Biomass and 
Recruitment 
These are tabulated in Table 18.11 and illustrated in Figure 
18.2B,C,D. Mean fishing mortality (ages 2-6) in the human 
consumption fishery continued to rise and is currently 0.774, the 
second highest value since the 1975 high of 0.865. Industrial 
by-catch F remained at a low level. Spawning stock biomass also 
rose and is approaching average levels. Recruitment was lower 
in 1987 than in 1986, but appeared to be about average. 
18.9 Catch Predictions 
The input data for catch predictions are given in Table 18.12. 
The F value for age (0.176) is the mean for the period 
1983-1987 and differs from the tuned F value (0.091) shown in the 
VPA (Table 18.8). 
18.9.1 Status quo prediction 
The results of the status gyQ prediction are given in Table 18.13 
and Figure 18.38. The predicted human consumption landings in 
1988 are 113,000 t and the industrial by-catch 29,000 t. In 
1989, the human consumption landings are expected to be 124,000 t 
and industrial by-catch 27,000 t. Spawning stock biomass is 
expected to rise to 527,000 t in 1988 followed by a fall in 1989 
to 493,000 t with a further drap to 458,000 t in 1990. 
18.9.2 TAC prediction 
The agreed TAC for North Sea whiting in 1988 is 120,000 t. 
Landings of whiting consist of landings for human consumption and 
industrial by-catch. Befare allocating its share of the TAC 
to Member States, the EEC deducts a nominal (but not 
unreasonable) 20,000 t to represent unavoidable industrial by-
catch. The Group believes that Norway does not undertake a 
similar procedure. Thus, the effective TAC for human consumption 
landings is 100,000 t. 
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To simulate this scenario, the Group ran a prediction (Table 
18.14, Figure 18.3B) in which human consumption landings in 1988 
equalled 100,000 t. To achieve this, the human consumption F in 
1988 was reduced by 16% compared to the Fin 1987. The correspon-
ding predicted industrial by-catch for 1988 is 29,000 t 
(129,000 t landings). Maintenance of the reduced level of human 
consumption F in 1989 will produce human consumption landings of 
117,000 t and industrial by-catch of 29,000 t (147,000 t total 
landings). 
Predicted spawning biomass values in 1988, 1989, and 1990 for the 
assumptions made above are 527,000 t, 516,000 t, and 492,000 t, 
respectively. 
18.10 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in Figure 18.3A. 
18.11 Safe Biological Limits 
The relationship between recruitment and spawning stock biomass 
is shown in Figure 18.4. The value for F a (1.05) is shown in 
Figure 18.3A; the current value of F (0.89~els below this. Fh. 
was considerably higher than the range of F values conside~g~ 
here. The recent rise in spawning stock biomass to 360,000 t 
takes it well above the minimum spawning stock biomass of 
219,000 t advised by ACFM; future predictions are also encourag-
ing. 
19 WHITING IN DIVISION VIa 
19.1 Catch Trends 
Total nominal landings and total international catches as esti-
mated by the Working Group are given in Tables 19.1 and 
19.2, respectively. Total international catches amounted to 
10,000 t, all of which were landed for human consumption. 
Landings were just below the predicted status QYQ landings for 
1987 of 11,000 t given in last year's report and well below the 
1987 TAC of 16,400 t. Catch trends for the last 20 years are 
shown in Figure 19.3A. Landings remain at a low level. 
19.2 Natural Mortality and Maturity at Age 
Natural mortality coefficients at age and the proportions mature 
at age used as inputs to the tuning/VPA are shown in Table 
19.3. 
19.3 Age Compositions 
Age compositon data for 1986 were updated and provisional age 
composition data for 1987, provided by Ireland and Scotland, 
were compiled (Table 19.4). Catches were dominated by 2- and 3-
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year old whiting which contributed 68% by number. 
19.4 Mean Weight at Age 
Total international mean weights at age for the catch (also used 
as the stock mean weight) are given in Table 19.5. 
19.5 Commercial Catch/Effort Data and Research Vessel Indices 
These data were used as input to tune the VPA. Commercial fleet 
data used are referred to in Section 8. 
19.6 VPA Tuning 
Summary statistics from the Laurec/Shepherd tuning method are 
shown for ages 1-6 in Table 19.6. The four fleets incor-
porated are listed in Section 8. Catchability plots for ages 1-6 
are shown in Figure 19.1. Total international fishing mortality 
rates at age are given in Table 19.7 and stock numbers at age 
are given in Table 19.8. Fs for the oldest age groups (7 and 8) 
were set at the mean of the F values of the preceding five ages 
(2-6). 
19.7 Abundance Estimates of the 1986 and 1987 Year Classes at Age 
1 
The methods employed for deriving estimates of recruitment are 
described in Section 7, and estimates from the various 
methods are given in Table 7.2. Results from the RCRTINX2 (Table 
19.9) analysis were adopted. 
19.7.1 The 1986 year class in 1987 
The estimate of recruitment was 94 million age 1 whiting (Figure 
19.2A,B.C), which compares with a value of 91.1 million from the 
tuned VPA (Table 19.8). 
19.7.2 The 1987 year class in 1988 
The estimate was 76 million. 
19.7.3 The 1988 and later year classes 
These were set at an average recruitment (for the period 1968-
1987) at age 1 of 85 millions. 
19.8 Long-Term Trends in Fishing Mortality. Biomass. and 
Recruitment 
These are tabulated in Table 19.10 and 
19.3B,C,D. Mean fishing mortality 
illustrated in Figure 
on ages 2-4 (0.62) was 
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similar to that in 1986, remaining below average. Spawning stock 
biomass also remains low following the decline during the 1980s. 
Recruitment in 1987 was, however, higher than in the previous 
six years and above the average (85 million) for the period 
1968-1987. 
19.9 Catch Predictions 
The input data for catch predictions are given Table 19.11. The F 
value for age 1 (0.084) is the mean for the period 1983-1987 and 
differs from the tuned F value (0.07) shown in the VPA (Table 
19. 7) . 
19.9.1 Status quo prediction 
The results of the status .9l!.Q prediction are 
19.12. The predicted catch in 1988 is 12,000 t 
catch or discards). In 1989, the catch is 
13,000 t. Spawning stock biomass is expected to 
few years to 29,000 t in 1988, 31,000 t in 1989, 
in 1990. 
19.9.2 TAC prediction 
given in Table 
(there is no by-
expected to be 
rise in the next 
and to 33,000 t 
Assuming adherence to the 1988 TAC of 16,450 t implies an un-
realistic increase in fishing mortality rate and a prediction is 
not included here. 
19.10 Yield and Biomass per Recruit 
Plots of yield and biomass per recruit are shown in Figure 19.4A. 
19.11 Safe Biological Limits 
The stock/recruit relationship is shown in Figure 19.5. The 
value for F (0.55) is shown in Figure 19.4A. Fhi h was 
estimated to bem~Hout 2.2, just beyond the range of Fs sno~n in 
Figure 19.4A. The current value ofF (0.621) is just above F . 
Spawning stock biomass at 22,000 t in 1987 was just above m~Ae 
minimum (20,000 t) advised by ACFM. The predicted increases will 
improve this position somewhat. 
20 WHITING IN DIVISION VIb 
Landings of whiting from Division VIb are insignificant (Table 
20.1). 
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21 WHITING IN SUB-AREA VII 
21.1 Whiting in Divisions VIId.e 
21.1.1 Catch trends 
Official nominal landings for 1986 have been revised to 12,706 t 
(Table 21.1.1). Provisional nominal landings for 1987 were 
12,144 t. The Working Group estimates for 1986 and 1987 were re-
spectively, 7,507 t and 8,374 t (Table 21.1.2 and Figure 
21.1.2A). These discrepancies are mainly due to the fact that 
French nominal landings include landings for Sub-areas VII 
(excluding Division VIIa) and VIII. The 1987 landings were a 
little higher than in 1986, but remain at a low level. 
21.1.2 Natural mortality and maturity at age 
The natural mortality coefficients at age and the proportion of 
maturity at age are given in Table 21.1.3. 
21.1.3 Age compositions 
The total international catch at age is shown in Table 21.1.4. 
Data have been supplied by England and France. In 1987, the data 
base had been revised. However,there are still some uncertain-
ties, and the values should be considered with caution. 
21.1.4 Mean weight at age 
The mean weights at age in the catch are given in Table 21.1.5. 
They have been used as mean weights at age in the stock. 
21.1.5 Commercial catch/effort data and research vessels indices 
At present, no data are available for tuning the VPA or for 
providing recruitment indices. 
21.1.6 VPA tuning 
In the absence of any tuning data, mean F values for the period 
1980-1984 were used as input for the VPA in 1987. For the oldest 
age, a value of 1.0 has been adopted for all years. The results 
of the VPA are given in Tables 21.1.6 and 21.1.7. 
21.1.7 Abundance estimates of the 1986-1988 year classes 
There is no recruitment survey at present in Divisions VIId,e. 
Numbers at age 1 from VPA have been examined in relation to 
indices of recruitment in the North Sea and estimates of 
recruitment in the North Sea from VPA (Table 21.1.8). No 
significant relationship appeared between recruitment in the 
North Sea and in the Channel (Figure 21.1.1) 
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21.1.7.1 The 1986 and 1987 year classes at age 1 
In the absence of other data, the numbers implied by the use of 
mean F were accepted. These values are 32.5 million and 46.6 
million, respectively. 
21.1.7.2 The 1988 and later year classes 
Mean recruitment for the period 1977-1987 was used, resulting in 
a value of 64 million at age 1. 
21.1.8 Long-term trends in biomass. fishing mortality, and 
recruitment 
Estimates of fishing mortality rates, stock numbers, and bio-
masses are given in Table 21.1.9. Historical trends in fishing 
mortality, recruitment, and total and spawning stock biomasses 
are shown in Figure 21.1.2B,C,D. Mean F values are high and vari-
able between years, but do not show any trend. Recruitment 
at age 1 also appears to be variable around a mean of 64 million 
fish, without showing any trend. Both the catch-at-age data and 
the VPA suggest that the 1983 year class was a strong one. 
21.1.9 Catch predictions 
The input data for catch prediction are given in Table 21.1.10. 
The F values are the mean for the period 1980-1984, and 
the recruitment at age 1 in 1988-1990 is equal to the mean for 
the period 1977-1987. 
The results of catch prediction are given in Table 21.1.11 and 
shown in Figure 21.1.38. The status gyQ catch in 1988 and 1989 
is predicted to be 6,000 t for both years. Spawning stock bio-
mass is predicted to increase slightly from 12,000 t in 1988 to 
13,000 t in 1989, with a further increase to 15,000 t in 1990. 
21.1.10 Yield and biomass per recruit 
Plots of yield and biomass per recruit are shown in Figure 
21. 1 . 3A. 
21.1.11 Safe bioloqical limits 
The stock/recruit relationship is shown in Figure 21.1 .4. Values 
for Fm d (0.69) and Fb. b (2.59) are shown in Figure 21.1.3A. 
The cuirent level of F l§go.80. There are no maturity data for 
whiting in Divisions VIId,e, and spawning biomass has been 
calculated using a nomin~l knife--edge value. Therefore, no 
minimum spawning biomass level can be advised at present. 
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21.1.12 Validity of assessment 
The data on which the assessment is based are, to some extent, 
less reliable than those for the North Sea stocks, and the 
reliability of the assessment is accordingly lower. 
21.2 Whitinq in Divisions VIIb.c.g-k 
Nominal landings for the period 1983-1987 are given in Table 
21.2.1. The provisional figure for 1987 is 1,521 t, but it 
does not include landings by France, which are included in the 
data for Divisions VIId,e. 
22 SAITHE IN SUB-AREA IV AND DIVISION IIIa 
22.1 Catch Trends 
Recent nominal landings are given in Table 22.1. Working Group 
estimates are in Table 22.2 and are plotted in Figure 22.2A. 
Landings were high in the early 1970s, reaching a maximum of 
320,000 t in 1976. Subsequently, landings declined to a minimum 
of 126,000 t in 1979. Since then, landings have followed an 
increasing trend to reach 199,000 t in 1985. In 1986 and 1987, 
the catches are estimated to be 167,000 t and 147,000 t 
respectively. Same saithe are taken as by-catch in the 
industrial fisheries. Since 1976, this quantity has averaged 
3,500 t (Table 22.2). The agreed TAC for this stock in 1987 was 
173,000 t. 
22.2 Natural Mortality and Maturity at Age 
These values are given in Table 22.3. 
22.3 Age Compositions 
Total international age compositions used as input to the VPA 
are given in Table 22.4. Data for 1986 were updated, and new data 
were added for 1987. However, the Norwegian data were revised 
back to 1977. Data are currently being supplied by the 
following countries: Denmark, Federal Republic of Germany, 
France, Norway, UK (England), and UK (Scotland). Discards are 
not included. 
22.4 Mean Weight at Age 
The mean weights at age in the landings are given in Table 22.5. 
These weights are also used as stock weights. 
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22.5 Commercial Catch/Effort and Research Vessel Indices 
No research vessel indices could be used for saithe, but 
abundance indices of 0-group saithe obtained by Norwegian 
observers are presented for information in Table 22.7. The 
commercial catch/effort data were used to tune the VPA. The 
fleets used in the analysis are given in the text table in 
Section 8. 
22.6 VPA Tuning 
Fishing mortality rates in 1987 for ages 1-13 were estimated 
from the Laurec/Shepherd tuning method. Summary statistics 
are given in Table 22.6. Catchability plots are shown in Figure 
22.1. For the oldest age groups, the mean over ages 9-13 was 
used. Table 22.8 gives the values of fishing mortality estimated 
by VPA, and estimates of numbers of fish in the stock are given 
in Table 22.9. 
22.7 Recruitment 
Recruitment indices obtained by observers along the Norwegian 
coast for the years 1980-1987 were provided (Table 22.7). 
Because of the subjectivity of the indices, the Group decided to 
use average recruitment for the prediction. However, the data 
indicate that the 1985 year class may be well above the aver-
age, the 1986 year class seems to be a very poor ane, and the 
1987 year class seem to be about average. 
22.8 Lang-Term Trends in Biomass. Fishing Mortality, and 
Recruitment 
Table 22.10 gives a summary of trends in fishing 
biomass, and recruitment as estimated by VPA. 
are also plotted in Figure 22.2B,C,D. 
mortality, 
These data 
The results indicate that, in recent years, fishing mortality 
has been increasing from a value of 0.34 in 1981 to 0.63 in 
1986. The fishing mortality is estimated to be 0.40 in 1987. 
Total stock biomass has remained relatively stable in the last 
decade, but spawning stock biomass has been declining from 
535,000 t in 1974 to 150,000 t in 1986, which is the lowest on 
record. The spawning stock in 1987 is estimated to be 182,000 t. 
The 1983 year class is now estimated to be 510 million at age 1, 
while last year the estimate was 252 million. This year class is 
now estimated to be strenger than the 1982 year class. 
22.9 Catch Predictions 
Input data used for the catch predictions are given in Table 
22.11. The F of age 1 is the average of the period 1983-
1987. The results of the catch predictions are given in Table 
22.12 and Figure 22.38. 
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22.9.1 Status quo prediction 
If fishing mortality in 1988 is assumed to remain at the 1987 
level, a total catch of 168,000 t is predicted. The status QYQ 
landings predicted for 1989 are 170,000 t. Assuming an average 
recruitment, the predicted spawning stock should increase from 
182,000 t in 1987 to about 300,000 t in 1990. 
22.9.2 Prediction assuming TAC taken in 1988 
The agreed TAC of 165,000 t is so close to the status gQQ predic-
tion that no prediction was necessary. 
22.10 Yield and Biomass per Recruit 
Yield and biomass per recruit are shown in Figure 22.3A. 
22.11 Safe Biological Limits 
The stock-recruitment plot is given in Figure 22.4. Fmed (0
1
e.v40el) 
and Fhi h (0.62) are shown in Figure 22.3A. The current 
of F ~s about Fmed' and spawning biomass is predicted to in-
crease. 
23 SAITHE IN SUB-AREA VI 
23.1 Catch Trends 
Recent nominal landings are given in Table 23.1. Working Group 
estimates are given in Table 23.2 and are plotted in Figure 
23.3A. The landings followed an increasing trend in the early 
1970s to reach 42,000 t in 1976. They then dropped to a level of 
about 25,000 t in the early 1980s. In 1986 and 1987, the esti-
mates are 42,000 t and 31,000 t, respectively. The agreed TAC in 
1987 was 35,000 t. 
23.2 Natural Mortality and Maturity at Age 
These values are given in Table 23.3. 
23.3 Age Compositions 
Total international age compositions used as input to the VPA 
are given in Table 23.4. Data for 1986 were updated and new 
data were added for 1987. Data are currently being supplied by 
the following countries: the Federal Republic of Germany, France, 
UK (England), and UK (Scotland). 
23.4 Mean Weight at Age 
The mean weights in the landings are given in Table 23.5. 




23.5 Commercial Catch/Effort and Research Vessel Indices 
No research vessel indices are available for saithe. The 
commercial catch/effort data were used to tune the VPA. The 
fleets used in the analysis are given in the text table in 
Section 8. 
23.6 VPA Tuning 
Fishing mortality rates in 1987 for ages 1-13 were estimated 
from the Laurec/Shepherd tuning method. Summary statistics 
are given in Table 23.6. Catchability plots are shown in Figure 
23.1. For the oldest age groups, the means over the ages 9-
13 were used. Table 23.7 gives the values of fishing mortality 
estimated by VPA, and estimates of numbers of fish in the stock 
are given in Table 23.8. 
23.7 Recruitment 
No recruitment data were available for saithe in Sub-area VI. 
The Group, therefore, decided to use average recruitment for the 
1985 and onwards year classes. 
23.8 Lang-Term Trends in Biomass. Fishing Mortality. and 
Recruitment 
Table 23.9 gives a summary of the trends in 
biomass, and recruitment as estimated by 





The results indicate that, in the most recent years, fishing mor-
tality has been increasing from 0.19 in 1984 to the present 
leve! of 0.41. Both total stock and spawning stock biomass have 
been declining since 1975. The total stock biomass has de-
clined from 357,000 t in 1975 to 174,000 t in 1987, while the 
spawning stock biomass has declined from 284,000 t in 1975 to 
112,000 t in 1987. The biomass estimates for 1987 are the 
lowest on record. 
23.9 Catch Predictions 
Input data used for the catch predictions are given in Table 
23.10. The F of age 1 is the average of the period 1983-
1987. The results of the catch predictions are given in Table 
23.11 and Figure 23.4B. 
23.9.1 Status guo prediction 
If fishing mortality in 1988 is assumed to remain at the 1987 
level, a total catch of 32,000 t is predicted. The status gyQ 
landings predicted for 1989 are 31,000 t. Assuming average re-
cruitment, the predicted spawning stock will continue to de-
crease from 112,000 t in 1987 to about 80,000 t in 1990. 
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23.9.2 Prediction assuminq TAC taken in 1988 
The agreed TAC of 35,000 t is so close to the status gQQ pre-
diction that no prediction was necessary. 
23.10 Yield and Biomass per Recruit 
The stock/recruit relationship is shown in Figure 23.5. Yield 
and biomass per recruit are shown in Figure 23.4A. 
23.11 Safe Bioloqical Limits 
Fmed (0.14) and FJiqh (0.29) are shown in Figure 23.4A. The 
current level ofF is 1weil above Fh. , and spawning biomass is 
at the lowest level recorded in the19~A. 
24 SAITHE IN SUB-AREA VII 
24.1 Landings 
The provisional landings of saithe in Sub-area VII are given in 
Table 24.1. No data on the age composition of the catch were 
available. 
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26!:..1 2<i4 :':.47!'..1 625 5.1:34 ::::8.1.4 
249 4740 4604 






Tun ed VF'f':J Re,5Lt1 t 
Estimated year class size given as millions at 
age 1. 
C od Had. V-Jh.i. 
f.j6 Ei7 B6 B7 B6 87 
lO 9 H5li< 17* 94* 76;f. 
.10 .u .170 16 71 7.1. 
B 7 .104 :LO .1:::::.1 !31 
45 472 "1.1. 
* used by WG, for- Cod see Sect. • .13.7 
37 
38 
Table 9.4.1 Summary of results of mixed fishery 
forecasts. 
1988 1988 1989 1989 1990 
TAC Total SSB Total SSB 
Land. Land. 
Scenario (a) 
C od 160 177 92 160 86 
Haddock 185 li! 112 88 126 
Whiting 120 142 492 !52 458 
SaithP. 165 169 329 170 337 
Scenario (b) 
C od 160 161 105 156 107 
Haddock 185 102 125 90 141 
Whiting 120 130 514 147 489 
Sai the 165 !49 348 !56 374 
Scenario (el 
C od !6(: l bl 105 135 122 
Haddock 185 102 !25 79 !"" J  
Whiting 120 !3(1 514 131 516 
Saithe 165 149 348 132 398 
39 
Tab le 9.4.~ NORTH SEA GADO !DS - 1988 RFWG 
"Mixed fisherieS" 
PREDlCTJON of CliTCHES and BJOMASSES in 1988 - Season t 
Scenario (a) COD HADDOCK WHITING SAITHE 
Metier E1988/E Ref Catches Catches Ca te hes Catches TOTAL 
H.C. 1.000 177.30 108.44 112.92 164.84 563.50 
Val 177.30 108.44 112.92 164.84 563.50 
DISC. 1.000 • 00 54.09 86.93 .00 141.01 
Val .oo .00 .o o .00 .00 
!ND. BY-C. 1.000 .00 3.05 28.62 3.57 35.24 
Val .oo 3.05 28.62 3.57 35.24 
TOTALS x!OOO t. 177.30 165.57 228.47 168.41 
VALUE kU 177.30 111.49 141.54 168.41 
B!ONASS Start 451.75 1000.59 1555.02 741.85 
BIOHASS Final 494.17 1400.02 1524.39 761.17 
Final Sp. St. B. 92.25 111.86 492.33 328.84 
Re er. fHl 1988 277 .o o 37442.00 47593.00 283.00 
Re er. fl1l 1989 412.00 37442.00 47593.00 283.00 
NORTH SEA GADOIDS - 1988 RFWG 
PREDJCTION of CATCHES and BIOMASSES in 1989 - Season r 
con HilDDOCK WHJTINS SA I THE 
Het i er E1989/E Ref Catches Catches Catches Catches TOTAL 
H.C. 1.000 160.15 83.92 124.12 165.56 533.75 
Val 160.15 83.92 124.12 165.56 533.75 
DISC. 1. 000 .00 56.04 78.65 .o o 134.69 
Val .00 .00 .00 .00 .00 
!ND. BY-C. 1.000 • 00 3.86 27.50 3.94 35.30 
Val .oo 3.86 27.50 3. 94 35.30 
TOTALS x!OOO t. 160.15 143.82 230.28 169.50 
VALUE kU 160.15 87.78 151.62 169.50 
BIOHASS Start 494.17 1400.02 1524.39 761.17 
BIOiiASS Final 526.40 1517.91 1490.94 781.54 
Final Sp. St. B. 85.56 125.87 458.21 336.95 
Recr. fHJ 1989 412.00 37442.00 47593.00 283.00 
Recr. fMJ 1990 412.00 37442.00 47593.00 283.00 
40 
Table 9.4.3 NORTH SEA GÅDO!DS - 1988 RFilG 
PREDICTION of CI\TCHES and BIOHASSES in 1988 - Season [ 
"Mixed fisheries" COD HADDOCK WHITING SA!THE 
Scenario (b) Metier E19B8/E Ref Catches Catches Catches Catches TOTAL 
H. C. • 860 
V ai 
DISC. . 860 
Val 
!ND. BH. 1. 000 
Val 




Final Sp. St. B. 
Re er. !Ml 1988 



















160.56 150.29 206.36 
160.56 101.79 IJC.11 
451.75 1000.59 1555.02 
518.58 1417.70 1546.41 
104.58 125.21 513.96 
277.00 37442.00 4759:!.00 















NORTH SEA GADO l DS - 1988 RFWG 
F'RED!CTION of CATCHES and BIOMASSES in 1989 - Season J: 1 












ltlD. BY-C. 1. 000 
Val 




Final Sp. St. B. 
Recr. !Ml l 989 

























156.33 139.73 217.93 156.56 
156.33 89.83 147.37 156.56 
518.58 14!7.70 1546.41 786.01 
563.35 1538.35 1522.24 826.20 
106.98 141.38 489.09 373.86 
412.00 37442.00 47593.00 283.00 








Tab le 2.4.4 NORTH SEA GllDOIDS - 1988 RFWG 
PREDiCTION of CATCHES and B!OHASSES in 1988 - Beason i: 
"Mixed fisheries" COD HADDOCK WHITING SAITHE 
Scenario (c) Metier E1988/E Ref Catches Catches Catches Catches TOTAL 
H.C. • 86(\ 160.56 'i8.b4 100.84 145.34 505,39 
Val 160.56 98.64 100.84 145.34 505.39 
DISC. .860 '00 48.49 76.25 ,(i() 124.75 
Val • 00 .00 .00 .00 .oo 
!ND. BY-C. 1.000 .oo 3.15 29.27 3.66 36.08 
Val .OD 3.15 29.27 3.66 Z-6.08 
TOTilLS x!OOO t. 160.56 150.29 206.36 149.00 
VALUE kU 160.56 101.79 130.1: 149.00 
BJOMASS Start 45!. 75 1000.59 1555,01 741.85 
BIOHASS Final 518.58 1417.70 1546.41 786.01 
Final Sp. St. B. 104.58 125.21 513.95 348.05 
Recr. fM) 198ti 277,1j0 37442.00 47593.00 283.00 
Recr. on 1989 412.00 37442.00 475'i3. 00 283.00 
28/04/1988 11:30 
NORTH SEA GADOIDS - l 988 RFWG 
PRED!CTION of CATCHES and BIONASSES 1 n 1989 - Sea son i: l 
COD HfiDDOCK WHITING SI\ITHE 
Metier El9B9/E Ref Catches Catches Catches Catches TOTAL 
H.C. • 700 134.57 74.98 101.10 127.58 438.22 
Val 134.57 74.98 101.10 127.58 438.22 
DISC. • 700 .00 4!.56 58.85 .00 WO. 41 
Val .00 .00 .00 .00 .oo 
lND. BY-C. 1.000 .00 4.17 29.93 4.30 38.40 
Val .oo 4.17 29.93 4.30 38.40 
TOTALS x!(l00 t. 134.57 120.71 18'1.89 131.88 
VilLUE kU 134.57 79.15 131.03 131.88 
BJDM!lSS Start 518.58 !417. 70 1546.4! 786.01 
~JOMfiSS Final 59?.36 1557.14 1550.00 857.8i 
Fir.al Sp. St. B. 1:!2.25 154.98 516.38 398.08 
Rerr. fM/ 1989 412.00 37442.00 47593.00 283.00 
Recr. (li) 19'i(l 411.00 37442. (1(1 47593. O(J 283.(10 
42 
Table 10.1 Nominal catch (in tonnes) of con in Sub-area IV, 1978-1987. 


















































































































































































~Figures from Norway do not include cod caught in Rec. 2 fisheries. 
4Included in Division IIIa. Includes Division IIa. 
5 Jan-Sep. 
Tab le 10.2 Annua! weight and numbers of c od 
caught in Sub-area IV Qetween 1~68 
and 1987 •. 
------------------------------------------------------------------------
Weight ( 1000 tennes l Number ( ail!ions l 
l Year l Total l H.Con l Di se l By-eat l Total l H.Con l Di se l By-eat l 
1------ l-------: -------1-------: ------- : -------: -------:-------1------- l 
: 19b8 l 277 : 277 l o l o : 148 : 148 l o l o l 
l 1969 : 194 : 194 : o : o : 77 l 771 o l o l 
l 1970 l 219 l 219 l o : o l 126 : 126 l o l o l 
l 1971 : 315 l 315 : o [ o : 226 : 226 l o : o l 
: 1972 l 341 l 341 : o : o l 245 l 245 l o : o l 
: 1973 l 228 : 228 : o : o l 126 : 126 l o : o l 
l 1974 : 202 l 202 l o l o : 103 : 103 : o l o l 
: 1975 l 185 : 185 : o l o l 103 l 103 l o l o l 
l 1976 : 210 l 210 l o l o l 124 l 124 : o l o l 
: 1977 l 181 : 181 l o l o l 136 l 136 l o : o l 
l 1978 l 261 l 261 l o l o : 209 : 209 : o : o l l 
l 1979 : 24B l 248 l o l o : 169 l 169 : o l o : 
l 1980 l 264 l 264 l o : o : 201 l 201 l o : o l l l 
l 1981 l 301 : 301 : o : o : 237 : 237 l o l o l 
l 1982 l 273 l 273 : o l o l 192 : 192 l o : o : 
: 1983 l 233 : 233 : o l o l 177 : 177 : o l o l 
l 1984 l 206 l 206 : o l o : 159 : 159 : o : o : l 
l 1985 l 192 l 192 : o l o l 144 l 144 : o : o l 
l 1986 l 158 : 158 l o l o l 133 : 133 l o : o : 
: 1987 l 174 l 1741 o l o : 144 l 144 : o : o l 
------------------------------------------------------------------------
Table 10.3 Values of natural mortality rate 
and proportion mature at age. 
l Age l Nat Horl Hat. l 
: -----1--------: -------1 
o l 2.700 l 0.000 : 
l : 0.800 : 0.010 : 
2 l o. 350 : o. 050 l 
3 : 0.250 l 0.230 l 
4 l 0.200 : 0.620 l 
5 : 0.200 : 0.860 : 
6 : 0.200 : 1.000 l 
7 l 0.200 : 1.000 l 
8 l 0.200 l 1.000 l 
9 l 0.200 : 1.000 : 
1 o l o. 200 l 1. 000 : 
11 l 0.200 : 1.000 l 
12 : o. 200 : 1. 000 : 
13 l 0.200 l 1.000 l 
43 
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Table 10.4 Total international catch at age (' 000 1 5) cod in 
Sub-area IV. 
---------------------------------------------------------------------------------------------------------------
l Age l 1978 l 1979 l 1980 l 1981 l 1982 : 1983 : 1984 : 1985 : 1986 : 1987 l Agel l 
l---- i ---------l---------1---------l---------l---------: ---------:---------:---------l---------:---------:----: 
l : 263681 3531'il 59344: 20416: 65348: 23877: 627201 77801 787321 21099: 1 : 
2 : 156479: 861331 9SB56l 1773091 60lb7l 121789l 60215: 111078: 181191 1046041 2 : 
3 : 13358: 398431 29578: 26739: 533981 17279: 27801: 157051 28352: 7!24l 3 
4 : 83861 3584: 99881 73521 70901 98901 3493: 6841: 3946: 7821: 4 : 
J : 28501 31881 1595: 38291 32061 2507: 3126: 1172: 26221 1371: 5 : 
6 : 9BOl m: 11641 757: 18891 1177: 9561 1120: 551: 984i 6 : 
7 : 383: 371: 41!: 571: 355I 563: m: 3271 519: 215l 7 : 
a : 376l 131: !9ll 1351 218: 1421 233: 1621 !51: 1961 a : 
9 : 141: 1451 71: 65: 72l 70: 57: 731 6'!' 51l 9 : 
: 10 : 331 39l 541 371 25l 22: 431 13: 39l JOl lO : 
: 11 : !Sl 2l 181 171 to: 13: 131 20: 17: lO l Il : 
: 12 : 2" LI 131 6l Il 51 51 41 3l !l 2: 12 l 
: 13 : 2l 3l o: Il 21 n ' l 
---------------------------------------------------------------------------------------------------------------
Table 10.5 Total international mean weight at age (Kg) of cod 
in Sub-area IV. 
---------------------------------------------------------------------------------------------------------------
l Age l 1978 l 1979 r 1980 l 1981 : 1982 l 1983 l 1984 : 1985 : 1986 l 1987 : Age l l l l 
:----~---------i--------- i---------\--------- i ---------1---------; --------- f ---------:---------!---------:----l 
l l 0.567 0.548 0.546 o. 722 0.585 O.b30 l 0.592 0.584 0.577 0.619 1 l 
2 r 0.937 (1.945 0.985 0.830 0.948 o. 916 0.982 0.917 o.m 0.924 2 : 
,) : 1.%7 2.m 1.996 2.252 1.857 1.857 2.142 2.118 1.815 1.935 3 l 
4 : 4.201 4.306 4.576 4.773 4.514 3.954 4.044 4.221 3.821 3.591 4 : 
5 l 6.538 6.558 6.373 7.214 6.820 6.592 6.251 6.403 6.353 5.952 5 : 
6 : a. 766 8.277 9.173 8.861 8.981 8.439 8.396 8.468 7. 975 !!.203 6 : 
7 : 9. 794 : 10.858 9.815 : 10.060 10.707 9.920 l 10.316 l 10.410 9.775 9.885 7 l l 
a l 11.053 : 1!. 490 11.!!74 l 11.513 12.499 l 11.825 l !1.357 : 12.034 : 11.656 : 11.443 8 : l l l 
9 : 12.427 : 13.057 12.782 : 13.324 13.452 : 12.747 l 13.505 : 13.033 12.t.27 : 11.956 9 : l 
: 10 l 12.778 : 14.148 !of.081 : 14.876 12.852 l 12.562 l 13.409 : 13.2(19 : 13.566 : 15.563 : lO : l 
: 11 l 13.84/ l 15.9!!2 16.475 : 16.867 13.991 : 14.117 12.886 l 14.425 l 13.328 r 15.807 : 11 : l l l l 
l 12 l 13.739 : 15.394 12.166 : 18.129 15.879 : 15.238 l 14.086 : 14.348 : 13.232 : 17.1!.3 : 12 : l l 
: 13 l 17.148 : 28.496 l 15.568 : 10.461 l 18.060 : 13 l l l l 
---------------------------------------------------------------------------------------------------------------
Table 10.6 Fishing effort and catch at age of cod in 
Sub-area IV by INT GFS. 
: Age! 1971 : 1972 : 1973 : 1974 : 1975 : 1976 : 1977 : 1978 : 1979 : 1980 : Age! 






5 l l 
6 i 
7 l l 
8 : 
9 : 
l lO l l 
l 11 l l 
l 12 : 
: 13 : 
98.3001 4.09ili 38.0001 14.698\ 40.2991 7.8991 36.7011 12.901: 9.901l 
















: 12 : 
l 13 : 
1----l---------: ---------: ---------1---------l---------: ---------:---------l---------:--------- l---------:----: 
: Eff\ 1901 110\ 242: 304\ 346\ 405\ 
l Age\ 1981 i 1982 l 1983 : 1984 \ 1985 \ 1986 \ 1987 \ Age\ 






l l 2.901: 
2 : 25.498\ 
3 : 









13 l l 
9.317: 3.899\ 15.2011 0.9001 17.0001 













: 10 : 
l 11 l 
l 12 l 
l 13 : 
·--: ---------:---------1---------:---------:---------:---------1---------:---- f 
.:H: 313\ 341\ 397\ 433\ 470\ 490\ 4911 Effl 




Table 10.6 cont' d. Fishing effort and catoh at at of cod in 
Sub-area IV by ENG GFS. 
i Agei 1971 i 1972 i 1973 i 1974 i 1975 i 1976 i 1977 i 1978 i 1979 i 1980 i Agei 
1----:---------:---------:---------:---------: ---------1---------l---------1---------: ---------:---------:----: 
o : 14.2611 12.5581 18.5561 9. 7571 o : 
l: 62.3331 22.8321 24.2311 51.2871 l l 
2 : 4.459: 12.5221 5.8031 6.8261 2 : 
3 l 3.2341 0.965: 2.0001 1.4351 3 : 
4 : 0.577: 0.973: 0.2741 0.730: 4 : 
5 : 0.1081 o.m: 0.359: 0.113: 5 l 
6 : 0.009: 0.0621 0.060: 0.0521 6 : 
7 l 0.072: 0.0351 0.017: 7 : 
8 : 0.018: 0.0091 o. 051: 0.035: a : 
9 : 0.0181 o. 0511 0.009: 9 : 
: 10 l o.m: 10 : 
:11: : 11: 
: 12 : : 12 : 
: 13 : : 13 : 
f----: ---------: ---------1---------!---------: ---------1---------1---------f ---------:---------:---------l----: 
l Eff l No data l No data l No data i No data l No data l No data l l !l: 1131 1171 115: Eff i 
l Agel 1981 l 1982 l 1983 l 1984 i 1985 l 1986 i 1987 f Agel 
f ----: ---------:---------1--------- l---------: ---------1--------- i ---------1----l 
o : 74.211: 2.5421 95.1081 0.354 l 8.2771 1.2071 0.3771 o : 
l l 11.3861 32.5001 15.3921 61.1831 4.301[ 34.366[ 14.1561 l l 
2 l 13.8331 2.7781 10.9591 4.8051 11.8671 1.171 l lO. 714: 2 : 
3 : 1.2891 3.3471 l. 203[ l. 7681 1.0961 2.024: 0.2991 3 : 
4 l 0.5261 0.5001 1.1081 0.4151 0.554: 0.2931 0.5971 4 : l 
5 : 0.3861 o.m: 0.2841 0.2071 o. 2051 0.1101 0.1431 5 : 
&l 0.395: 0.2081 0.216: 0.073: 0.217: 1.0851 b : 
7 : (l, 2281 0.0971 0.1081 0.0371 0.1451 0.012: 7 l l 
a l 0.035: 0.0831 o. 0241 0.0601 0.013: a : 
9 : 0.0701 0,0141 0.0241 9 : 
r 10 1 0.114: 0.0281 0.012: : 10 : 
: l[ l l 11 l l l 1 
: 12 : : 12 l 
l 13 l : 13 : l 
1----1---------: ---------i---------:--------- f ---------1---------1---------l----: 




Table 10.6 cont'd. 
Fi shing effort and Catch at age of COD in IV by NET GFS 
: Age: 1'171 : 1972 : 1973 : 1974 : 1975 : 1976 i 1977 : 1978 : 1979 : 1980 i Agel 
f ----1--------- l ---------l---------:--------- l ---------i ---------l---------i ---------l---------:---------:---- l 
o : 43. 214l o : 
1 : 163.786: 1 : 
2 : 4.5001 2 : 
3 : T l 
-.!l 
4 : 4 l l 
51 5 : 
6 : 6 : 
7 : 7 : 
8 : 8 : 
9 : 'Il 
: 10 : : 10 [ 
: 11 l : 11 : l 
: 12 l [ 12 l l 
l 13 : l 13 : l l 
:---- ~ ---------:--------- t ---------~ ---------~ ---------~ ---------\ ---------~ ---------: --------- f ---------:----: 
i Eff i No data i No data i No data i No data i No data i No data i No data i No data i No data i 
i Agei 1981 i 1'182 i 1983 i 1'184 i 1985 i 1986 i 1987 i Agei 
: ----~---------i ---------1---------l---------1--------- f---------f---------f----f 
o : 176.a:m 
1 l 46.'1171 l 






8 l l 
9 : 
i 10 : 
l 11 l 
: 12 : 
l P' l .J l 
26.8751 121. 46U 1.3101 143. bOOi 37.0001 
83.000 i 21.7891 121.310: 3. 600 l 111.190 l 
1.625: 2.31'/i 1.595: 3.1001 0.1'101 
36.20Sl o : 
41.5001 1 l 








: 10 : 
:11: 
: 12 : 
l 13 l 
:----l---------:---------: ---------1--------- l---------:---------! ---------l----l 




Table 10.6 cont 1 d. 
Fishinq effort and Catch at age of COD in IV by SCO GFS 
l Agel 1971 l 1972 l 1973 l 1974 l 1975 l 1976 l 1977 l 197a l 1979 l 19aO l Agel 
l ----1---------l--------- I--------- l ---------l---------1 ---------1---------1--------- l--------- i---------: ----1 
o l o l 
l l l l 
2 l 2 l 
3 l ~ l 
4 l 4 l 
5 l 5 l l 
6 l 6 l 
7 l 7 l 
8 l 8 i 
9 l 9 l l 
l lO l l 10 l 
l 11 l l Il l l 
l 12 l l 12 i 
l 13 : l 13 : 1 1 
1----:--------- l---------:---------:---------: ---------1---------: ---------:---------:---------i---------:----: 
: Eff: No data : No data : No data : No data : No data : No data l No data l No data l No data : No data : Effl 
l Age: 1981 l 19a2 l 19a3 l 1984 l 1985 l 1986 l 1987 l Agel 
:----i ---------1---------l---------: ---------:---------1---------:---------:----: 
o : 0.013: 0.2281 0.0751 o l 
l : 6.143: 3.2531 a.!95l 0.671: a.om 2.192: 1 : 
2 : 3.5061 7.8101 3.9021 Il. 56 !l 1.0501 6.9451 2 1 1 
,, : 5.714: !.BIOl 2.5371 1.988: 3.963: 0.342: 3 1 1 
4 1 !.BOS l 1. 9751 o.soo: 1.1341 0.575: 0.91Bi 4 : 1 
5 1 0.9221 o. 747: 0.573: 0.3051 0.4001 0.28Bl 5 : 1 
6 l 0.5971 0.2281 0.1591 0.2441 O.IBBl 0.068: 6 1 1 
7 l 0.143: 0.1521 0.049: o. 061l 0.0631 0.014: 7 1 l 
a 1 0.052: 0.012: 0.09Bl a : 1 
9 : 0.0521 0.0121 0.0121 9 1 1 
1 lO 1 0.013: : 10 : 1 1 
: 11 l 0.013: l 11 : 
: 12 1 0.013: 1 12 1 1 l l 
l 13 l : 13 : 
l----:---------:---------:---------:---------:---------:---------:---------:----: 
l Eff l No data l 77l 79: 821 a2t BOl m EHI 
---------------------------------------------------------------------------------
cont 1d. 
Table 10.6 cont'd. 
Cod in Sub-area IV. Abundance index of 
0-1-group cod from Federal Republic of 



















































Cod in Sub-area IV. Summary statistics from 
Laurec/Shepherd tuning. 
5UMHARY STATISTICS 
Fleet , F'red. 
q 
, SE(q),Partial,Raised, SLOF'E, SE ,HHRCPT, SE 
F , F , Slope , , Jntrqt 
,-17.89 ' 0.311,1),!)(1(>(1 ,0.1644, 
,-17.86 ' 0.648,0,!)005 ,0.0369, 
,-17.61 f 0.403,0.0094 ,0.1461, 
,-17.44 ' 0.376,0.0093 ,0.0963, 
,-19.24 ' 0.62fl,(l,(i(1!)8 ,0.1172, 
,-17.94 ' 0.642,0.(11)42 ,0.2000, 






















,-17.16 f 0.477,0.0000 ,0.0846, 0.000, 0.000,-17.160, 0.142 
,-1j,39 1 0,633 10.0000 ,0.1058, 0.000, O,IJ00,-15.386 1 (1,216 
10 ,-16.20 ' 0.281,(!.0000 ,0.1380, o.ooo, 0.000,-16.195, 0.087 
Fbar SJGMA( int.) SJGMA(ext.) S!Gt1Å(overall) Variance ratio 
0.130 0.128 O.i15 0.128 0.815 
SUMHARY ST A TISTICS 
Fleet , Pred. 1 SE( q) ,Partial ,Ra i sed, SLOPE , SE , HHRCPT 1 SE 
F 1 F , Slope , , lntrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-16.53 ' 0.279,0.0000 ,0.9936, o.ooo, l),l)(l(l,-16.534, (i.l (lb 
,-15.62 
' 
0.444,0.0045 ,o. 7705, o.ooo, o.ooo, -15.623, 0.132 
,-14.99. 
' 
0.213,•i.12'15 ,1.0068, 0.000! o. 000 '-14. 989 l 0.063 
,-15.55 f () .176, o .0623 ,1.1501, o.ooo, 0.000,-15.545, 0.052 
,-17.99 o. 275 'o. 0028 ,o. 7084, o.ooo, 0.000,-17.992, 0.082 
,-15. 57 
' 
0.417,0.0453 ,0.4543, o.ooo, !).000,-15.575, 0.124 
,-15.26 0.362,0,i)284 ,1.2420, o.ooo, o.ooo,-15.256, 0.108 
,-15.75 f 0.261,1),!)001 ,0.5266, o.ooo, t).000,-15.747, 0.078 
,-17.33 f 0.676,0.0000 ,0.3906, 0.000, 0.000,-17.326, 0.231 
10 ,-16.40 f o .2621 o .0000 ,0.7340, o.ooo, 0.000,-16.404, 0.081 
Fbar SIBHA(int.) SIGHA( er.t.) SJ6!1A(overall) Variance ratio 
0.857 0.876E-01 0.1(;4 0.104 1.414 
SUMHilRY STATJSTJCS 
Fleet 1 fred, , SE(q) ,Partial ,Raised, SLOPE , SE , HHRCPT, SE 
, F 1 Slope , 1 lntrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ _ 
1 ,-16.06 ' 0.333,0.0000 ,2.2100, 0.000, (i,000,-16.058, 0.127 
; -15.24 , O .291,0.0066 , L 2330, O .000, O .000,-15 .235, O. OB7 
,-14.89 l 0.213,0.1435 ,1.5033, 0.000, (!,(!(1(1,-14.886, 0.063 
,-15.39 ' 0.185,0.0725 ,0.9746, o.ooo, 0.000,-15.393, 0.055 
,-18.13 l 0.373,(1.(1(124 ,0.8276, o.ooo, 0.000,-18.133, 0.111 
,-15.4<1 f 0.321,0.0520 ,0.5430, 0.000, (l,ij!)(l,-15.437, 0.095 
1-15.42 , 0.273,0.0241 ,2.0977, (f,(HiO, O.OM,-15.419, (),081 
, No data for this age 
, No data for this age 
tO ,-16.58 , 1),231,0.0000 ,1.5007, 0.000, 0,(100,-16.581, 0.072 
Fbar S!Gni\(int.) S!GHA(ext.) SIGHI\(overall) Variance ratio 
1.261 0.909E-01 0.145 0.145 2.525 
conttd. 




Cod in Sub-area IV. Summary statistics from 
Laurec/Shepherd tuning. 
SUHMAR'i 5TiiTISTICS 
Fleet 1 Pred. 1 SE(q),Partiai,Raised, SUJPE 1 SE ,INTRCH, SE 
F , F , Slope , , Intrcpt 
--•---'--'--'--'--1--l--1--
1 ,-15.85 1 0.320,0.0000 11.1183, O.(H)O, 0.000 1-15.846, 0.122 
,-15.54 • 0.194,0.0049 ,(1,9755, (1.000, 0.000,-15.537, !).058 
,-15.15 , 0.226,0.11112 ,0.6053, 0.000, (1,0(•(•,-15.150, 0.067 
,-15.86 , 0.231 1(•.0453 ,O.i571, •i.OOO, 0.000,-15.863 1 0.069 
,-18.97 • 0.377,0.0011 ,0.7547, o.ooo, 0.000,-18.965. 0.112 
,-15.66 ' 0.155,0.0417 ,0.5452, (l,(oij(l, (I.000,-15.658, t),i)46 
,-15.52 ' 0.:25(1,(1,(1218 ,0.9261, (l,(l(il), 0.000,-15.522, 0.074 
, Ila data for th1s age 
, Uo data for this age 
10 ,-16.55 , 0.245 10.0000 10.8495, 0.000, 0.000,-16.551, O.iJ76 
Fbar S!Giili{int.) SIGHA(ext.) SIGiiii{overall) Viriance ratio 
0.746 0.801E-01 0.932Hi1 0.932E-01 1.354 
SUHMARY STATISTICS 
Fleet, Fred. 1 SE(q),Partial,R;ised, SLOPE 1 SE ,HHF:CPT, SE 
, F 1 Slope , , Intrcpt 
,-15.59 • 0.290,0.000(! ,0.8097' 
,-15.79 l 0.212,!).0038 ,0.6448, 
,-15.39 ' 0.249,0.0866 ,0.4194, 
,-16.31 ' (•.239,0.029•) ,0.8847, 
,-19.48 • 0.643,0.0006 ,0.8660, 
,-15.34 ' 0.229,0.0346 ,1.3188, 
,-15.04 ' 0.203,0.0354 ,1.1016, 
, No dat< for this age 
, No data for this age 
10 ,-16.58 ' 0.442,0.0000 ,0.6055, 
Fbar SIGMA( int.) SIGHA(ext.) 
0.819 0.918E-!)1 0.137 
SUnMARY STATISTICS 
0.000, 0.000,-15.588, 0.111 
0.0(10, 0.000,-15. 794, 0.063 
0.000, 0.000,-15.391, 0.074 
(1,(1(10, 0.000,-16.308, 0.071 
o.ooo, 0.000,-19.484, 0.191 
o.ooo, 0.000,-15.843, (l,t)b8 
o.ooo, 0.(1(1(1 ,-15.038, 0.060 
0.000, 0.000,-16.579 1 0.137 
SIGHA(overall) Variance ratio 
0.137 2.216 
Fleet , Pred. , SE{q),Partial,Raised, SLOPE, SE ,HHRGPT, SE 
, F , Slope , , Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
,-15.73 • 0.669,0.0000 ,2.1240, 0.000, 0.000,-15.727, (1,255 
,-16.00 ' 0.453,0.0031 ,1.5116, 0.000, O.(l!)(l,-15.997, 0.135 
,-15.66 , 0.396,0.0661 ,0.3479, 0.000, O.O(i!J,-15.661, (•.118 
,-16.66 ' 0.413,0.0203 ,0.6456, 
,-20.02 • (l.737,(l.(l(l(:i\ ,1.8(•9&, 
,-15.91 ' 0.288,0.0324 ,0.8179, 
,-14.76 ' i1,229,0JJ467 ,0.5967, 
, Flo data for th1s age 






o. (;!)(i,-20. (125' 1).219 
O.{H)O, -15.909, t),tj86 
(1,()(1(1, -14. 76(;, 0.06& 
10 ;_16.96 , 1.451 10.0000 ,HHH, (t,(l(IO, 0.000,-16.964, 0.450 Fh~r SIGMA{int.i S!GliA(e~t.l S!G!'.i\ioverall) V~riance ratio 
(:,746 '},118 0.2t}6 0.206 2.245 
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Table 10.8 Total international fishing mortality rate 
at age of cod in Sub-area IV. 
1 Age\ 1978 l 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1985 l 1986 l 1987 l Age\ 
l----:--------- f---------f--------- l---------: ---------1---------l--------- l--------- f ---------1--------- I----: 
l : 0.093: 0.119: 0.113 : 0.114 : 0.184 : 0.134: 0.182 : 0.129: 0.216 : 0.130: l : 
2 : 1.022 : 0.844 : 0.988 : I.OOb : 1.009 ! 1.106 ! 1.031 ! 1.003 ! 0.854 ! 0.857 ! 2 ! 
3! 0.849 ! 0.9b4 ! 0.963 ! 0.974! 1.23b ! 1.142! 0.998 ! 1.027! 0.920 ! 1.2bl ! 3 : 
4 l o. 745 l 0.604 ! o. 721 l o. 711 l 0.801 l 0.851 l o. 790 l o. 7bO l 0.840 l o. 746 l 4 l 
5 : o.879 : o.nt : o.599 : o.684 : o.8oo : o.m : o.m : o.bao : o.7bt : 0.819 : 5 : 
b : o.698 1 o.5b7 1 o.638 1 o.b45 1 o.891 1 o.m 1 o.74B 1 o.b42 1 o.817 1 o.m 1 6 1 
7 l O.b94 l 0.630 l 0.767 l 0.765 l 0.731 l 0.743 l 0.742 l 0.628 l 0.711 l 0.918 l 7 : 
8 l 0.795 l 0.543 l 0.802 l 0.625 l 0.768 l 0.748 l 0.813 l 0.750 l 0.676 : 0.652 l 8 l 
9 l 1.030 l 0.851 l 0.654 l 0.723 l 0.834 l 0.610 l 0.784 l 0.661 l 0.731 l 0.514 l 9 l 
l 10 l !.08b l 0.938 l 0.929 l 0.864 l 0.68b l 0.657 l 0.958 l 0.422 l 0.937 l 1.041 l 10 l 
l Il l 0.367 l 0.178 l 2.174 l 0.919 l 0.625 l 0.997 l 1.122 l 2.281 l 1.528 l 0.680 l 11 l 
l 12 l 0.801 l 0.629 l I.Ob5 l 0.774 l 0.726 l 0.742 l 0.894 l 0.963 l 0.923 l 0.761 l l" ' 
l 13 : 0.801 l 0.629 : 1.065 l 0.774 l 0.726 l . 0.742 l 0.894 l 0.963 l 0.923 l 0.7bl l 13 l 
Table 10.9 Stock numbers at age ('OOO·) of cod in sub-
area IV. 
l Agel 1978 l 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1985 l 1986 l 1987 l Age! 
t ----: ---------: ---------1---------: ---------: ---------: ---------: ---------: ---------:---------1--------- {----l 
l 1 l 427312! 4548381 8021901 2722011 5592211 2741881 53993bl 924531 5BObl7! 24902bl 1 l 
l 2 l 2814371 1748921 1814921 3219Bbl 1090791 2091241 1077491 2021441 365051 2102071 2 l 
3 : 259271 713611 530161 47b121 829741 280321 487741 270841 522721 109551 3 l 
4 l 174021 86371 211881 157601 140071 187751 b9691 1400bl 75541 162181 4 l 
5 l 52991 b7b51 386bl 8431! b3391 51471 65611 25911 53651 2b691 5 l 
6 l 21271 18011 26921 17381 34831 23311 19771 25821 10751 20531 6 l 
7 l 8351 Bbbl ,8371 11641 747\ 11701 8601 7b61 11131 3891 7 l 
a 1 7471 3421 3781 3181 4441 2941 4561 3351 335! 4481 8 1 
9 l 2371 2761 1631 1391 1391 1691 1141 1651 1301 1391 9 l 
! 10 l 541 691 961 b91 551 501 751 431 701 511 10 l 
l Il ! 551 151 221 311 241 231 211 241 231 221 l1 l 
1 12 r 441 311 101 21 101 101 11 bl 21 41 12 1 
l 13 ! 51 bl OI 21 41 13 l 
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Tab le 10.10 C od in Sub-area IV. output from program 
RCRTINX2. 
Yearclass " 1985 
Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight 
Series Va lue cept Pts Va lue Error 
JYFS1 2.89(14 0.864 3.788 o. 5595 15 6.2858 0.5B575 0.61637 0.03032 
EGFS1 3. 5bb7 0.843 3.252 o. 9050 9 6.2577 o .23183 0.24762 0.18788 
D6FS1 4. 7203 0.596 3.576 0.9527 6 6.3872 0.19247 0.21664 0.24543 
SGFS1 2.1972 0.000 0.0(1(1 0.0000 0.0000 0.00000 0.00000 0.00000 
EGFSO 2.2300 0.566 4.403 0.67TJ 5.6646 0.50138 0.5357b 0.04013 
DGFSO 4.9740 0.428 4.142 0.9831 6.2704 0.11066 0.12937 0.28798 
IYFS2 3.3945 1.081 3.16'1 0.8129 15 6.8375 0.31672 0.35576 0.09101 
FRGSF 2.3514 0.65(1 4.162 0.7845 15 5.6907 0.34602 o .36164 0.08808 
\ MEAN 5.8814 0.62847 0.62847 0.02916 l 
Yearclass " 1986 
Survey/ Jndex Slope Inter- Rsquare No. Predicted Sigma Standard Weight 
Series Vaiue cept Pts Va lue Er ror 
IYFS1 2.2824 0.873 3.806 o. 5879 16 5. 7984 o. 54550 o. 56856 0.02718 
E6FS1 2. 7213 0.854 3.226 0.9045 10 5. 5499 o .22357 0.24083 0.15151 
DGFS1 3. 7495 0.593 3.583 o. 9567 7 5.8066 0.17130 0.18366 0.21967 
SGFS1 1.1632 1.118 3.962 0.'1768 5.2620 0.14033 0.16170 0.21967 
EGFSO 0.7885 0.620 4.341 0.5916 4.8297 0.57987 0.67361 0.01936 
DGFSO 3.6376 0.437 4.123 0.9827 5. 7137 0.10583 0.11454 0.21'167 
IYFS2 2.0412 1.032 3.259 0.8143 16 !\.3667 0.31112 0.33278 o.o7m 
FRGSF 1.1939 0.712 4.044 0.7136 16 4.8944 0.41285 0.46413 0.04079 
HEAN 5.9218 0.620'12 0.62092 0-02279 
Yearclass = 1987 
Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight 
Series Va lue cept Pts Va lue Er ror 




EGFS(l 0.3365 0.618 4.345 0.5938 U525 o. 58471 0.71275 0.06010 
DGFSO 3.6163 0.437 4.124 0.9831 5. 7054 0.10557 0.11439 0.76323 
IYFS2 
FRGSF 
HEAN 5. 9237 0.62799 0.62799 0.07741 
Yearc lass Weighted In terna! Ex terna! Virtual Ext.SE/ 
Average Standard Standard Population Int.SE 
Prediction Error Error Analysis 
1981 6.21 499.48 0.15 0.08 6.33 560.08 0.56 
1982 5.73 307.29 0.15 0.11 5.62 274.97 o. 75 
1983 6.57 715.74 0.14 0.13 6.29 539.88 0.91 
1984 4.92 136.41 0.16 0.19 4.54 93.41 1.14 
1985 6.26 524.30 0.11 0.11 6.37 581.64 1.00 
1986 5.54 254.43 0.09 0.10 1.02 
1987 5.62 277.23 0.17 0.17 0.96 
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Table 10.11 Mean fishing mortality, biomass and 
recruitment of cod in Sub-area IV 
between 1968 and 1987. 
Mean Fishing Hortality l Biomass Rerruits 
Ages l Ages i 1000 tonnes i Age l 
2 to B l l to It 
l Year l H.Con l Disc , By-eat l Total i Sp St iY.C.!Hillionl 
: ------l--------1--------l--------l-------l-------l---- i -------1 
1968 l o. 595 l o. 000 l o. 000 l 755 l 
i 1969 l 0.536 l 0.000 i 0.000 l 606 i 
l 1970 l 0.535 l 0.000 l 0.000 l 924 i 
l 1971 ! 0.649 l 0.000 l 0.000 l 1110 l 
l 1972 l 0.810 l 0.000 l 0.000 l 764 i 
i 1973 i 0.690 l 0.000 l 0.00(1 : 608 l 
: 1974 : 0.663 l 0.000 : 0.000 l 565 : 
: 1975 l 0.673 l 0.000 l 0.000 : 626 : 
l 1976 : o. 712 l o. 000 l 0.000 l 533 : 
l 1977 i 0.720 : 0.000 l 0.000 : 704 : 
: 1978 : 0.812 : 0.000 : 0.000 l 705 : 
l 1979 l 0.696 : 0.000 : 0.000 : 703 l 
: 1980 : o. 783 l o. 000 l o. 000 i 885 : 
l 1981 l o. 773 : 0.000 : 0.000 l 741 : 
: 1982 i 0.891 l 0.000 l 0.000 l 739 l 
i 1983 : 0.878 : 0.000 : 0.000 l 562 l 
: 1984 : 0.836 : 0.000 : 0.000 : 633 : 
: 1'185 l 0.784 l 0.000 l 0.000 : 409 i 
l 1996 : 0.797: 0.00(1 i 0.000 : 553 i 
l 198} l 0.956 : 0.000 : 0.000 : 475 : 
252 l 67 i 
250 : 68 l 
271 : 69 : 
269 l 70 l 
225 : 71 : 
197 : 72 : 
210 i 73 l 
191 : 74 : 
164 l 75 : 
143 : 76 : 
143 l 77 : 
145 l 7& i 
160 i 79 : 
173 i BO l 
168 l 81 l 
136 l 82 : 
119 : 83 l 
111 : 84 : 
100 : 85 : 






















Mean rerruits at age l for period 1968 to 1987 : 412 i 
Table 10.12 Input for catch prediction of cod in 
Sub-area IV. 
1937 Values used in Prediction 
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Stock and Fishing Hortality F at age , Mean Wt. and Propn. Retained by Consumption Fishery 
! ---------------------------------------------------------------------i 
Sea! ed mean F Mean val u es for per i od 1983 to 1987 
l Agel Stod Fishing Hortality 1983 to 1987 Nean Weight (Kg.) l Prop. l 
Number l H.Con. l Disc l Ind i H.Con. i Disc i lnd i H.Con. i Disc l ind l Stock i Ret. l 
{ ----: ----------l--------1--------: --------1--------:--------:--------: --------1--------:--------:-------- i -------l 
l l 25373ll 
2 l 210175 l 
3 l i0955 l 
4 l 16217 : 
5 l 2669 : 
b l 2053 l 
7 : 389 : 
8 : 448 l 
9 : 1391 
10 l 51 r 
l !l : 22 : 
~ 12 l 4: 
l 13 : 4 l 
l Hean F l 





o. 746 l 
0.819 l 






o. 761 : 
o. 761 : 
Age 2 to 8 
0.856 
lAge 1 Il 
l 0.000 l 
Recruits at age l in 1988 = 277000 
Recruits at age l in 1989 = 412000 






o. 772 l 
0.772 l 










o. 934 : 
l. 974 : 
3. 92b : 
6.310 l 
a.m 1 
10.061 l l 
11.663 : 
12.774 l 
l 13.662 l 
: 14.113 : 
: 14.804 l 
l 14.696 l 
lAge 1 li 
l 0.000 l 
l 0.000 : 
H at age and proprtion mature at age are as shown in Table ~Q~J 
Kean F for ages 2 to 8 in 1987 for human consumption landings t discards = 0.856 • 
0.600 l 
o. 934 l 
1.974 l 
3. 926 l 
6.310 l 
8.296 : 
l 10.061 l 
l 11.663 : 
: 12.774 l 
l 13.662 l 
: 14.113 l 
: 14.804 l 
: 14.696 l 
Human consumption + discard F-at-age values in prediction are mean values for the period 1983 to 1987 
res ca! ed to produce a rnean va lue of F for ages 2 to B equal to that for 1987 
He an F for ages l to l in 1987 for smal hnesh fi sheri es = O. 000 • 
Industrial fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 














Table 10.13 Predicted catches and biomasses ( 1 000) of cod 
in Sub-area IV - 1988-1989. 
Year 
11987 li9B8 l !989 
---------------------------1-----:-----: -----l-----:-----:-----:-----:-----! -----l-----: -----l 
i Bim-.ass l Jan of Year 
Total 
Spawroing 
: Xean F Ag es 
l 475 : 452 : 494 : 494 : 494 : 494 : 494 : 494 : 494 : 494 : 494 : 
95 : 9b : 92 : 92 : 92 : 92 : 'i2 : 92 : 92 : 92 : 92 : 
l Human Con s. 
: Sma 11-mesh 
2 ta 8 :0.86 :0.86 :0.00 :0.17 :0.34 :0.51 :0.68 :0.86 ll.03 :0.00 :0.00 : 
1 to 1 :0.(10 :0.00 :0.00 lO.OO :0.00 :0.00 :0.00 :0.00 10.00 :o.OO :0.00 : 
iMean F(Year) /Mean Fi19B7l : FO.! l Fmax: 
Human Consumotion !1.00 li.O(; :0.00 10.20 10.40 :o.bO 10.80 11.00 11.20 10.00 10.00 l 
l Catch weight 
Human Con sump ti on ! !74 l 177 : o : 43 l 79 l 110 : 137 : 160 : !BO : o : o : 
Di scards o : (l i o l o : (l: o : o i o: (l l o l o : l . l 
Small-mesh Fi sheri es (i o i o : o : o : o : o : o : o : o : (!l 
Total l andings l 174 : m: o : 43 : 791 110 : 137 : 160 : ISO o l o : 
Total catch : 174 : 177 : o : 43 : 79 l 110 : 137 l !60 : !80 : o : o : 
i BiomasSe 1 Jan of Year+! 
Total l 452 ~ 494 l 763 : 6'17 : 643 : 597 : 559 : 527 : 499 : o : (l: 
Spawning ! 9bi 9~ ' !99 i 167 i 141 : 119 : !(!! l 86 : 7T l o l o : l .J l l 
Stock at start of 






: Age: Stod No : H.Cons : Di scards: By-catch: Total l r Age: Stock No l H.Cons : Di scards: By-catchi Total : l l 
l---- i------------~---- ... ----: ---------1--------- f ---------: l----~------------:---------:---------:---------:---------: 
l : 277000 : 28943 : o l o : 28943 : l l 412\100 f 43049 : o : o : 43049 : l 
2 : 9736! : 53421 l o : o : 5342! l 2 : !05772 l 58036 l o l o l 58036 : l l l l l l 
3 62856 : 3]1189 l o : o : 37989 l 3 l 2524! l 15255 : o l o : 15255 : l r l 
4 : 24!8 : 1245 i o : o : 1245 : 4 : !6253 : 8368 : o : o ; 8368 l l 
5 : 6299 l 3!!3 : (! : o : 31!3 ; 5 : 870 l 43(1 : o : o ~ 430 
6 : 963 : ft7b : o : o ~ m l 6 ! 238! : 1!75 : o : o i 1175 : l 
7 : 803 : 396 : o : o l 396 ~ 7 : 365 l !80 : () l !) : 180 i l l l 
8 : !27 i 62 : o : o : 62 : 8 : 304 : 147 : o : o : 147 i 
9 : 191 : 86 : o : o : Bb l <J : 49 : 22 : o : o ! 22 l l 
: lO l 68 : ,>J : (1 l (l : 35 l l 11) l 79 l 41 : o : o : 41 : l l l t 
: !! : 15 : 10 : o : o : lO : : !l : 24 : 17 : o l o : 17 : 
: 12 : 9 : 5 : o : o l 5 : : 12 l 3 : 2 : o : o 2 i l 
: !3 : 2 : 1 : l) : o : l : 13 : 4 : 2 : (i : f) : 2 
l---- i------------ f ---------1---------:--------- ~ ---------1 l----1--··---------! ---------i---------:---------:---------: 
: ilt i 45!862 : 177261 o : o : 17726! : : Wt : 494428 !bOl 58 : o !) : !60!58 i 
----------------------------------··-- -- ...... ------------------ ---------------------·------------------------ ----- .. --------
Table 10.14 Predicte& catches and biomasses ('000 t) of cod in 
Sub-area IV - 1988-1989. 
Year 
11987 11988 l 1989 
---------------------------1-----l-----l----- i----- i -----l-----~-----~-----~-----\----- i-----~ 
l Biomass 1 Jan of Year 
Total 
Spa~ni ng 
l Hean F Ag es 
l 
l 475 l 452 l 519 l 519 l 519 l 51'1 l 519 l 519 l 519 i 519 l 519 l 
95 l 96 l 105 l 105 l 105 l 1 05 l 1 05 l l 05 l 105 l 105 l 105 : 
l Human Cons. 
l Smal 1-mesh 
2 to a 10.86 10.74 10.00 10.17 10.34 10.51 10.68 10.86 11.03 10.00 10.00 1 
1 to 1 10.00 10.00 10.00 10.00 :0.00 10.00 10.00 10.00 10.00 10.00 10.00 l 
l Mean F (Year l /Hean F i1987l l FO. t: Fm l 
Human Consumption 11.00 10.86 10.00 10.20 10.40 10.60 10.80 11.00 11.20 10.00 10.00 l 
: Catch weight 
Human Consumption l 174 l 161 l o l 46 l 86 l 120 l 148 l 173 : 195 l o l o l 
Di scards o l o l o l o l O l o l o l o l o l o l o : 
Small-mesh F i sheri es o l o l o l o : o l o l o l o ~ o : o l o : 
Total Jandings ' !741 161 l o l 46 l 86 l 120 l 148 l l73 l 195 l o l o l l 
Total catch l 174 l 161 l o l 46 l 86 l 120 l 148 l 173 l 195 : o l o l 
l Biomass 1 Jan of Year+! 
Total l 452 l 5!9 l 795 l 725 l 666 l 616 l 575 l 540 l 510 l O l O l 
Spawning l 96 l 105 l 223 l 187 l 158 l 133 l ll2 l 95 l Bl l O i O i 
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Sto el: at start of and catch during 1988 
Stod at start of and catch during 1989 
for F( 1989 l = Ff 1988 l 
----------------------------------------------------------
l Age l Stod No : H. Cons l Di scards l By-catch i Total l l i Agel Stod No l H.Cons i Discardsi By-catchi Total i 
l----l------------ i ---------l---------:---------: ---------1 :----:------------:---------i---------:---------:--------- i 
1 l 277000 : 25132 l o l o : 25132 l l 1 : 412000 ' 43049 : o : o : 43049 : l 
2 ' 97361 l 48562 : o ' o : 48562 l l l l 2 l 108209 : 59374 : o : o l 59374 : 
' l l 62856 : 34733 : o : o l 34733 l 3 : 29034 : 17548 l o : o l 17548 l 
' 4 : 2418 : 1124 : (l l o l 1124 : 4 l 18965 : 9765 : o : o : 9765 : l 
5 i 6299 l 2803 l o l o : 2803 l 5 : 976 l 482 l o l o l 482 : 
b : 963 l 428 l o : o : 428 ' l 6 ' 2653 : 1309 l o : (l 1309 : 
' 7 l 803 i 357 : o l o : 357 l 7 l 406 : 200 : o l o : 200 : 
8 : 127 : 55 l o : o : 55 : 8 l 339 l 164 l o : o : 164 : l 
9 l 191 ' 77 : o l o : 77 : 
' 
9 : 55 l 25 l o l o : 25 : 
: 10 : 68 : 32 : o : o l 32 ' : 10 l 87 : 45 : o l o l 45 ' 
i 11 l 15 l 9 l (l : (l l 9 l : 11 l 27 l 19 ' o : o : 19 l 
' : 12 : 9 : 5 : o l (l l 5 l : 12 l 4 : 2 l o : o 2 l 
' l 13 : 2 \ 1 l o : o l l l l : 13 : 4 l 2 : o o : 2 l i----:------------:---------: ---------1---------l--------- i i ----1------------ i ---------l--------- i ---------1---------: 
l Wt : 451862 l 160531 l (l : o : 160531 l i Wt i 518828 l 173389 : !) l o : 173389 : 
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Table 10.15 
ASSESSHENT QUALITY CONTROL DIAGRAM 1 
STOCK: Cod in Sub-area IV (North Sea). 
AVERAGE F(2-8,u) 
DATE OF YEAR 
ASSESSMENT l 1983 1984 1985 1986 1987 
1984 0.93 li~~:: 111 111111111 1985 0.95 
1986 0.95 0.96 1.00 
1987 0.89 0.88 0.85 0.91 
1988 0.88 0.84 0.78 0.80 o. 861 
REMARKS: 1 1987 value may be inflated by high estimate for 
aqe 3. 
ESTIMATED TOTAL LANDINGS ('000 T) AT STATUS QUQ F 
ASSESSED YEAR 
IN 
1983 1984 1985 1986 1987 1988 1989 
FORECAST YR n/a n/a 188 210 243 233 160 
CURRENT YR n/a 196 248 167 253 Ill;;; 11111111111 ACTUAL 232 202 186 151 1741 
. F(assumed) [ 1 J Actual SQC ~ Land~ngs (t) * F(actual) * exp -2{F(assumed) - F(actual)} 




Table 10.15 Cont'd 
ASSESSHENT QUALITY CONTROL DIAGRAM 2 
STOCK: Cod in Sub-area IV (North Sea}. 
RECRUITMENT (AGE 1) UNIT: millions 
DATE OF YEAR CLASS 
ASSESSMENT 




111111111 1985 393 
1986 527 57 7902 
1987 552 93 7301 4101 
1988 540 92 581 254 277 
1 REMARKS: 2 Amended by ACFM to 572 and 268. Amended by ACFM to 500. 
SPAWNING STOCK BIOMASS ('000 T) 
DATE OF YEAR 
ASSESSMENT 
1988 l 1983 1984 1985 1986 1987 1989 1990 
1984 133 119 1001' 4 861) 4 Ill::~~~ 1111111111 1985 131 107 94 931 
1986 132 108 91 80 741 731 J 4 
1987 134 114 104 95 106 1061 1281 > 3 
1986 136 119 111 100 95 96 1051 1221) 2 
1 Forecast. 
2 • • REMARKS: 3 Assurn1ng TAC taken 1n 1986, F(69) = 0.7 F(67). 4 Assum~ng catch (67) = 190 kt, F(88) = 0.7 F(66). Assurn1ng status gyQ. 
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Table 11.1 Nominal catch (in tonnes) of COD in Division VIa, 












UK (England and Wales) 
UK (Scotland) 













UK (England and Wales) 
UK (Scotland) 






































































































11 l 144 
138 
Total 21,491 20,552 181614 14,818 20,496 
~Provisional. 
3
Includes Division VIb. 
4 rncluding 37 tennes caught in Sub-area VI and landed abroad. Includes Divisions VIb and Vb. 
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Ta ble 11.2 Annua l weight and numbers of c od caught in 
Sub-area IV between 1968 and 1987. 
------------------------------------------------------------------------
Weight ( 1000 tennes l Nuaber ( aillions ) 
i Year i Total i H.Con i Di se i By-eat i Total i H.Con i Di se i By-eat i 
1------I------- I------- l -------1-------1------- f -------1-------1-------1 
l 1968 i 24 i 24 i o i o i 7 l 7 i o i o i l l 
l 1969 i 22 l 22 i o l o i 6 l 6 i o i o i 
l 1970 l IJI 13 l o l o i 4 l 4 i o l o l l 
l 1971 i Il i 111 o l o l 4 l 4 l o l o i l 
l 1972 l 15 i 15 i o l o l 6 l 6 l o l o l 
l 1973 l 12 i 12 l o l o l 5 l 5 i o l o i 
l 1974 l 14 l 14 l o l o i 5 l 5 l o l o l 
l 1975 l 13 l 13 i o l o l 5 i 5 l o l o l 
l 1976 l 171 17 l o l o l 7 l 7 l o l o l l 
l 1977 l 13 i 13 l o l o l 5 i 5 l o l o l l 
l 1978 l 14 l 14 l o l o l 5 l 5 l o l o l 
l 1979 l 16 l 16 l o l o l 6 l 6 l o l o l 
l 1980 l lB l LB l o l o l B l B l o l o l 
l 1981 l 24 l 24 l o i o l 12 l 12 l o l o l l 
l 1982 l 22 l 22 l o r o l B l 8 l o l o l 
l 1983 i 21 l 21 l o i o i LO i 10 i o l o i l 
l 1984 i 21 l 21 i o l o i B i 8 i o i o i l l 
l 1985 l 19 i 19 l o i o i 9 i 9 i o i o i 
i 1986 i 12 l 12 i o i o i 5 i 5 i o i o i 
i 1987 l 19 i 19 i o i o i 15 i 15 i o i o l 
------------------------------------------------------------------------
Tab le 11.3 Values of natura l mortality 
rate and proportion mature at age. 
------------------------
i Age i Nat Hori Hat. l 
: -----1--------1-------1 
i l l 0.200 l 0.000 l l 
2 i 0.200 l 0.520 l 
3 i 0.200 l 0.860 i 
4 i o. 200 l 1.000 l 
5 i 0.200 i 1.000 l 
6 l 0.200 l 1.000 l 
7 l 0.200 i 1.000 l 
8 i 0.200 l 1.000 l 
9 l 0.200 l 1.000 i 
10 l 0.200 l 1.000 l 
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Table 11.4 Total international catch at age ('000 tl of cod in 
Division VIa. 
---------------------------------------------------------------------------------------------------------------
i Agei 1978 l 1979 l 1980 l 1981 l 1982 l 1983 i 1984 i 1985 i 1986 i 1987 i Agei l l l l l 
1----:---------:---------1---------1---------1---------:---------:---------1---------1---------:---------1----1 
l r 7231 9291 11951 461 i 18271 23351 21431 13551 7921 80891 l i 
2 i 176li 16121 32941 70161 16731 45151 23601 50691 14861 49691 2 l 
3 i 9991 21251 20011 32201 32061 Ill Bl 25641 12691 20551 10151 3 i 
4 l 6951 6821 7961 9041 11891 14001 4481 1091 r 41li 9291 4 i 
5 i 2861 3421 l 'l li 1821 3671 4681 5551 1401 1911 1401 5 i 
6 l 971 1341 771 291 1111 1481 1851 1671 401 581 6 t 
7 l 471 321 271 !bl 221 401 401 bOl 161 Bi 7 i 
8 i !Bi lb i Bi 31 l OI lb l 141 131 91 151 8 l 
9 i Bl 171 11 li li 21 51 bl 41 31 9 i 
l 10 l li 41 li li l li OI li lO i 
---------------------------------------------------------------------------------------------------------------
Ta ble 11.5 Total international mean weight at age (Kg) of c od 
in Divisions VIa. 
---------------------------------------------------------------------------------------------------------------
l Age l 1978 l 1979 l 1980 l 1'181 l 1982 l 1'183 l 1984 l 1985 l 1986 i 1987 i Age i l l l l l l l l 
l----:---------:--------- l---------: ---------1---------:---------1---------1--------- l---------: ---------1----1 
l i 0.630 l 0.693 l 0.624 l 0.550 l 0.692 l 0.583 l o. 735 l 0.628 l 0.710 l 0.530 l 1 l l l l l 
2 l 1.373 l 1.373 l 1.375 l 1.166 l 1.468 l !. 2b5 i 1.402 i 1.183 l 1.211 l 1.310 l 2 l l l l l l l l 
3 l 3.389 l 2.828 l 3.002 i 2.839 l 2. 737 l 2.995 i 3.168 i 2.597 l 2. 785 i 2.776 l 3 l l l l l l 
4 l 5.2b2 i 4.853 i 5.277 l 4.923 i 4. 749 l 4.398 i 5.375 l 4.892 l 4.655 l 4.569 i 4 l l l l l l 
5 l 7.096 l b.433 i 7.422 i 7.518 l b.l13~ l b.305 l b.601 l 6.872 l b.336 l 6.14b i 5 i l l 
b l 8.686 l 7.784 l 8.251 l 9.314 l 7.227 l 8.084 l 8.606 l 8.344 l 8.283 l 7. 987 i b l l l l l 
7 l 9.932 i 8.570 l 9.293 l IO.l7b l 9.587 l 9.064 l 10.461 i 9.540 l 9.091 l 9.786 i 7 l l l l l l l 
8 l IO.ObO l 9.452 l 9.473 l 10.668 i 10.264 l 10.979 i 10.4b4 l 10.061 l a. 742 l 9.467 l 8 l l l l 
9 i 8.694 l 11.097 i 8.500 l Ll.271 l 11.449 l 12.467 i 9.131 l 11.357 l 12.128 l Ll.299 l 9 l l l l l l 
i 10 l 10.548 l 12.736 l 10.875 l 10.404 i 11.882 i 13.442 l 16.056 l lO l l l l 
-----------------------------------------------·----------------------------------------------------------------
Table 11.6 Cod in Oivision VIa. Scottish research 
vessel survey indices for cod aged 1-
and 2 in Division VIa. 
Ye;;n- age j_ age 2 
.1"i'79 o.o 6.0 
1980 :::.:::..o 12::5.0 
.1981 0 .. 2 0.8 
1CJB:2 1.0 6.0 
198:3 2.0 ~:.5.0 
19B4 6.0 L:.B 
19B5 1.5 2:3.7 
1.9B6 0 .. 8 B.:::>; 
1.987 .10B.O 20.0 
.1.9BB 0.0 2!5. 7 
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Table 11.7 Cod in Division VIa. Summary statistics 





SUHMAR'I STA TISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,IHTRCPT, SE 
q F 1 F 1 Slope , 1 Intrcpt 
__ l ___ , __ , __ , __ , __ , __ , __ , __ 
,-16.64 , o.9a6,o.oo67 ,0.385B, o.ooo, o.ooo,-16.644, o.314 
,-15.55 ' 1.037,0.0023 ,0.2787, o.ooo, 0.000,-15.554, 0.308 
,-14.74 ' 0.631,0.0104 ,0.0573, o.ooo, 0.000,-14.738, 0.187 
,-15.55 ' 0.549,0.0232 ,0.3163, o.ooo, 0.000,-15.550, 0.163 
,-17.27 '0.770,0.0125 ,0.5115, o.ooo, 0.000,-17.273, 0.229 
Fbar SIGMA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
o.m o.m o.416 o.416 1.638 
SUHHARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
q F 1 F , Slope 1 1 Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 1-13.57 1 o.640,0.1452 ,0.9954, o.ooo, o.ooo,-13.572, o.2o4 
,-13.94 l 0.323,0.0116 ,0.8840, o.ooo, 0.000,-13.943, 0.096 
,-13.82 ' 0.431,0.0262 ,0.2604, 0.0001 0.000,-13.817, 0.128 
,-13.99 ' 0.379,0.1104 ,0.5251, o.ooo, 0.000,-13.991, 0.112 
,-15.68 , o.:m,o.0613 ,1.7715, o.ooo, o.ooo,-15.6791 o.o98 
Fbar SIGHA(int.) SJGHA(ext.) SIGHA(overall) Variance ratio 
0.795 0.173 0.323 0.323 3.503 
SUHMARY STATISTICS 
F!eet , Pred. , SE(q),Partial,Raised 1 SLOPE , SE ,INTRCPT, SE 
, F , Slope 1 1 Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-12.37 , o.321,0.4851 ,1.4107, o.ooo, o.ooo,-12.366, 0.102 
2 ,-13.60 ' 0.223,0.0163 ,0.7882, 0.000, 0.000,-13.599, 0.066 
,-13.86 , o.312,0.0252 ,0.5214, o.ooo, o.ooo,-13.857, o.on 
,-13.76 l 0.17910.1398 ,0.9856, o.ooo, 0.000,-13.755, 0.053 
,-15.75 , o.4oa,o.o569 ,L69B3, o.ooo, o.ooo,-15.754, 0.121 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
0.932 0.114 0.160 0.160 1.990 
SUHHARY STATISTICS 
Fleet , P red. 1 SE(q) ,Partial ,Raised, SLOPE , SE , INTRCPT, SE 
q F , F , Slope , , Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-12.18 ' 0.452,0.5832 ,1.2869, o.ooo, 0.000,-12.182, 0.144 
,-n.4o , o.333,0.o2oo ,o.4754, o.ooo1 o.ooo,-13.:m, o.o99 
,-!3.77 , o.394,0.0275 ,0.3754, o.ooo, o.ooo,-13.769, o.m 
,-13.79 l 0.146,0.1351 ,1.0726, o.ooo, 0.000,-13.790, 0.043 
,-16.12 ' 0.552,0.0394 ,3.3295, o.ooo, 0.000,-16.121, 0.164 
Fbar SJSHA(int.) SJGHA(ext.) SIGHA(overall) Variance ratio 
0.937 0.119 0.240 0.240 4.046 
cont'd, 





Cod in Division VIa. Summary statistics 
from Laurec/Shepherd tuning. 
SUMMARY STA TISTICS 
Fleet, Pred. , SE{q),Partial,Raised, SLOPE 1 SE ,IIHRCPT, SE 
q F , F , Slope , , lntrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
,-12.37 ! 0.615,0.4843 ,2.2600, 
,-13.47 ! 0.544,0.0186 ,0.6518, 
,-13.70 ' 0.438,0.0294 ,0.2170, 
,-13.82 J 0.239,0.1311 ,0.6555, 
,-16.39 ! 0.701,0.0301 ,4.2077, 
Fbar SIGMA{int.) SIGMA{ext.) 
0.683 0.180 0.376 
SUHHARY STATISTICS 
o.ooo, 0.000,-12.367, 0.196 
0.000, 0.000,-13.466, 0.162 
o .000' o .00(},-13 .700' o .130 
o.ooo, o.ooo,-13.820, 0.011 
o.ooo, o.ooo,-16.392, o.2o8 
SIGHA{ overall) Variance ratio 
0.376 4.349 
Fleet, Pred. 1 SE{q),Partial,Raised, SLOPE, SE ,INTRCPT, SE 
, F , Slope , , Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
,-12.18 ! 0.694,0.5847 ,2.1196, o.ooo, 0.000,-12.179, 0.221 
,-13.22 ! 1.041,0.(1238 ,0.6915, o.ooo, 0.000,-13.219, 0.309 
,-13.66 , 0.426,o.o3o6 ,0.3555, o.ooo, o.ooo,-13.660, 0.121 
,-14.06 ! (1.428,0.1030 ,0.4595, 0.000, o.ooo,-14.061, 0.127 
,-16.87 , o.899,o.0186 ,5.4063, o.ooo, o.ooo,-16.870, o.267 
Fbar SIGHA{ int.) SIGHA{ ext.) SIGMA{ overall) Variance ratio 
0.646 0.257 0.428 0.428 2.778 
SUHMARY STA TISTICS 
Fleet , Pred. , SE(q),Partiai,Raised, SLOPE , SE 1 INTRCPT, SE 
, F , Slope 1 , Intrcpt 
--1---'--1--'--'--'--'--1--
1 ,-12.26 , o.458,0.5412 ,1.4433, o.ooo, o.ooo,-12.256, o.146 
2 ,-12.94 ! 0.812,0.0315 ,0.1258, o.ooo, 0.000,-12.942, 0.241 
,-14.49 J 0.925,0.0133 ,0.1066, o.ooo, 0.0001-14.493, 0.275 
,-14.37 1 o.794,0.0754 ,3.0174, o.ooo, o.ooo,-14.372, o.236 
,-16.89 l 0.840,0.0183 ,0.7321, 0.0001 0.000,-16.888, 0.250 
Fbar SIGHA{ int.) SIGNA{ ext.) SIGMA{overall) Variance ratio 
o. 773 o .309 o. 586 o .586 3. 598 
SUMMARY STATISTICS 
Fleet , Pred. 1 SE{q),Partiai 1Raised 1 SLOPE , SE 1INTRCPT1 SE 
q F , F , Slope , , Intrcpt 
__ , ___ , __ , __ l __ , __ , __ l __ l __ 
1 ,-12.34 J 0.68510.4966 ,1.48991 o.ooo, 0.000,-12.342, 0.218 
,-12.81 l 0.748,0.0361 ,2.7047, 0.0001 0.000,-12.805, 0.222 
,-13.98 J 0.813,0.0222 10.3332, o.ooo, 0.000,-13.982, 0.241 
,-14.25 ! 0.728,0.0851 ,6.3862, o.ooo, (1.(1001-14.251, 0.216 
5 ,-16.13 J 0.85910.0391 ,2.9298, (1,(1(10, 0.000,-16.130, 0.255 
Fbar SIGMA{ int.) SIGHA(er.t.) SIGHA( overall) Variance ratio 
1.978 0.340 0.479 0.479 1.988 
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Table 11.8 Total international fishing mortality 
rate at age of cod in Division VIa. 
---------------------------------------------------------------------------------------------------------------
: Age: 1978 : 1979 : 1980 l 1981 : 1982 : 1983 : 1984 : 1985 : 1986 : 1987 : l Age: 
l----:--------- l ---------l---------l---------l---------1---------l--------- l ---------l---------l---------1---- l 
1 : 0.087 : 0.071 : 0.066 : 0.089 : 0.142 : 0.323 : 0.165 : 0.275 l 0.070 : 0.221 : 1 : l 
2 : 0.330 : 0.283 : 0.380 : 0.663 l 0.528 : 0.612 : 0.633 : o. 723 : 0.549 : o. 795 : 2 : l 
3 : 0.577 : 0.845 : 0.677 : o. 794 : o. 742 : 0.832 : 0.875 l 0.863 : 0.744 : o. 932 : ·J : l 
4 : o. 779 : 1.040 : 0.933 : o. 763 : o. 791 l 0.882 : 1.003 : !. 285 : o. 781 : o. 937 : 4 : l 
5 : 0.857 : 1.219 : 0.982 : 0.566 : 0.838 : 0.864 : 1.147 : 1. 075 : 0.825 : 0.683 : 5 : 
b : o. 992 : 1.468 : 1.078 : 0.369 : 0.830 l l. 030 : 1.080 : l. 545 : 1.125 : 0.646 : 6 l l l 
7 : 1.149 : 1.158 : 1.706 l 0.663 : 0.531 l 0.863 : 0.899 : 1.439: 0.592 : o. 773 : 7 : l l 8 : 0.5!6 : 2.211 : 1.163 l o. 941 : 1.195 l o. 990 : 0.847 : 0.852 : 0.919 : 1. 978 : a l l l l 9 : 0.869 : 1.455 : 1.204 : 0.657 l 0.849 l o. 924 : 1.005 l 1.259 : 0.855 : l. 004 l 9 : l l l l l 10 l 0.869 : 1.455 l 1.204 : 0.657 : 0.849 : o. 924 l 1.005 : 1.259 : 0.855 : 1.004 : 10 : l l l l 
---------------------------------------------------------------------------------------------------------------
Table 11.9 Stock numbers at age ('000 t) of cod in 
Division VIa. 
---------------------------------------------------------------------------------------------------------------
l Age : 1978 l 1979 l 1980 l 1981 l 1982 l 1983 l 191!4 l 1985 l 1986 l 1987 : Agel l l l l 
: ----: --------- t ---------: --------- t ---------1---------: ---------: ---------: ---------: ---------: --------- t ----: 
l : 95781 14981: 206161 5957: 151661 92731 154751 61851 129261 44808: 11 
2 : 68831 71891 114271 158011 44621 107701 54941 10740: 38461 98681 2 : 
3 ; 24891 4053: 44361 63991 66681 21541 471!01 23881 ma: 18181 3 l 
4 : 13991 11441 14261 18451 23681 25991 7671 16311 8251 16601 4 : 
5 l 5401 5261 3311 4591 7051 879: 8at: 2301 3701 3091 5 : 
6 : 1671 11!71 127l 1021 2131 249: 303: 2291 041 1331 6 : 
7 : 741 51: 351 351 571 761 731 84: 401 171 7 : 
8 l 491 191 131 51 151 281 261 241 161 181 a : 
9 l 141 241 2: 31 21 41 a: 91 81 51 'l: 
: 10 : 21 61 li 21 2: o: 2l 10 : 
Tab le 11.10 C od in Division 
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VIa. Output from program 
RCRTINX2. 
Yeai'-class - 1985 
Sul-vey/ In de:·: Slope Inter- Rsquare No. Predict.ed Sigma Standard Weight 
Series Va lue cept F'ts Va lue Er ror· 
IYFS1 2.8904 0.806 0.472 0.2286 15 2.8011 0.72257 0.76035 0.03432 
EGFS1 3.5667 0.621 0.496 0.6065 9 2. 7119 0.3478C:• o. :s7153 0.14376 
DGFS1 4.7203 0.449 0.780 0.6415 6 2.9003 0.39986 0.45008 0.09796 
SGFS1 2.1972 0.000 o.ooo 0.0000 o 0.0000 0 .. 00000 0.00000 0 .. 00000 
EGFSO 2 .. 2300 0.420 1.397 0.4925 8 2.3332 0.4665!"· 0.49854 0.07984 
DGFSO 4.9740 0 .. 323 1.218 0.5991 5 2.8224 0.40580 0.47442 0.08817 
IYFS2 3.3945 1). 759 0.518 0.5845 15 3.0960 0.33166 0.37255 0 • .14297 
FRGFS 2.3514 0.496 1.1.13 0.4792 15 2.2787 0.41009 0.42861 0.10802 
S(•JCS1 0.6098 0.534 1.752 0.5644 6 2.0778 0.46997 0.52612 0.07169 
SWCS2 3.0445 0.617 0.902 0.5318 6 2.7802 0.40896 0.46502 (1.09176 
t·1EAN 2.4241 0.37448 o .:"_.7448 0.14150 
Year-cl ass 1986 
Survey/ In de:·: Slope Inter- Rsquare No. F'redicted Sigma Standard l~eight 
Se t-ies Va lue cept F'ts Va lue Err·c,~ 
IYFS1 2.2824 0.768 0.587 0.2661 16 2.3397 0.64037 0.66744 0.02757 
EGFS1 2.7213 0.609 0.531 0.6245 10 2.1888 0.31619 0.34059 0.10587 
DGFS1 3.7495 0.433 0.805 0.6395 7 2.4297 0.36123 0.3873.1 0.08187 
SGFS1 1.1632 0.534 1.621 0.9011 5 2.2414 0.13834 0.15940 0.30703 
EGFSO 0.7885 0.426 1.4l5 0.4711 9 1. 75.11 0.45:362 0.52695 0.04423 
DGFSO 3.6376 0.305 1.256 0.63(>9 6 2.3645 0.34080 0.36884 0.09027 
IYFS2 2.0412 0.714 0.607 0.5960 16 2.0643 0.31744 0.33954 0.10653 
FRGFS L .1939 0 .. 526 1.060 0.4573 16 1.6888 0.42005 0 .. 47222 0~05507 
Sl•JCS1 4.691:3 0.575 1.783 0.4666 7 4.4788 0.51437 0.85567 0.01677 
Sl~C82 3.2847 0.593 1).938 0.5649 7 2.8858 0.35617 0.40791 0.07381 
MEAN 2 .. 4483 0.36743 0.:0\6743 0.09097 
Yearclass 1987 
Survey/ Inde:·: Slope Inter-· Rsquare No. Predicted Sigma Standard Weight 
Series VC>lue cept Pts Va lue Et-ro l-




EGFSO 0.3365 0.419 1.434 0.4778 9 1 .5748 0.44983 0.54833 0.16257 





t·1EAN 2.4564 0.37234 0.37234 0 .. 35259 
Year·c lass l~eighted Intet-nal E:·~ternal V.irtual E::t.SE/ 
Average Standard Stand at-el F'opulation Int.SE 
Pt-ediction Ei"l"or· Errot- Analysis 
1981 2.48 11.89 0 .. 23 0.09 2.82 16.80 0.42 
1982 2.13 8.38 0 .. 23 0.18 2 .. 33 10.27 0.76 
1'!83 2.79 .16.30 0 .. 22 0.19 2.80 16.47 0.86 
1984 1.91 6.74 0.17 0 .. 23 1.97 7.19 1.35 
198~i 2.64 14.03 0.14 0.10 2.63 13.93 0 .. 72 
1986 2.30 9.95 0.11 1).12 1.11 
1987 2 .. 23 9.27 0 .. 22 0.18 0.82 
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Table 11.11 Mean fishing mortality, biomass 
and recruitment of cod in Division VIa 
between 1968-1987. 
Mean Fishinq Mortality l Bi om ass Recruits 
Ag es : Ag es : 1000 tonnes : Age i 
2 to 5 l l to Il 
l Year : H.Can l Di se : By-eat l Total l Sp St :-..c. IMillionl 
:------i --------1--------1--------:-------l-------: ----l-------l 
l 1968 : 0.592 : 0.000 : 0.000 : 63 l 49 : 67 : 9 l 
l 1969 l 0.782 l 0.000 l 0.000 l 47 l 38 l 68 l 4 l 
l 1970 : 0.613 : 0.000 : 0.000 : 34 : 27 : 69 : 8 : 
: 1971 : 0.478 : 0.000 : 0.000 : 36 : 25 : 70 : 10 : 
: 1972 : 0.698 : 0.000 : 0.000 l 36 : 26 : 71 : 6 : l 
: 1973 : 0.592 : 0.000 : 0.000 l 34 : 25 : 72 : 9 : l 
l 1974 : 0.649 : 0.000 : 0.000 : 35 : 25 : 73 : a : l 
l 1975 : 0.562 l 0.000 l 0.000 l 39 l 26 l 74 : 11 : 
: 1976 : o. 727 : 0.000 [ 0.000 : 40 : 29 : 75 : 7 : 
[ 1977 : 0.675 : 0.000 : 0.000 : 33 : 23 : 76 : 10 : 
: 1978 : 0.636 : o.ooo : 0.000 l 38 : 26 : 77 : 10 : 
: 1979 : 0.847 : 0.000 : 0.000 43 : 26 : 78 : 15 : 
: 1980 : o. 743 : 0.000 : 0.000 53 : 31 : 79 : 21 l l 
: 1981 l o.m : 0.000 : 0.000 54 : 39 l BO l 6 l 
r 1982 : o. 725 l 0.000 : 0.000 53 : 37 l Bl l 15 : l 
l 1983 : 0.798 : 0.000 : 0.000 46 : 33 : 82 : 9 : l 
l ~984 l 0.915 : 0.000 : 0.000 48 : 31 : 83 : 15 : l l 
: 1985 r o. 9B6 : ~.000 [ 0.000 35 : 25 : 84 : 6 : 
: 1986 : o. 725 : 0.000 : 0.000 33 : 20 : 85 : 13 : 
: 1987 : 0.837 : 0.000 : 0.000 l 37 : 22 : 86 : 16 : 
:--------------------------------------------------------------: 
Hean recrui ts at age l for period 1968 to 1987 l 10 : 
----------------------------------------------------------------
Table 11.12 Input for catch prediction of cod in Division VIa. 
1987 Values used in Predidion 
Stod and Fishing Hortality F at age , Hean ilt. and Propn. Retained by Consumption Fishery 
:----------------------------------------------------------------------: 
Scaled mean F Mean values for period 1983 to 1987 
: Age: Stock Fishing tlortality 1983 to 1987 Mean Weight (Kg.l l Prop. : 
Nurtber : H.Con. l Disc l lnd l H.Con. l Disc : lnd : H.Con. : Disc l lnd l Stod l Ret. : 
l----:---------- l--------:--------:-------- l --------l--------1--------l--------l-------- i--------!-------- I -------l 
1 : 15758 l 0.208 : 0,325 l 0.637 l 0.637 : 
2 l 9868 l o. 795 : 0.651 l 1.274 l 1.274 : 
3 : 1818 : 0.932 l 0.834 : 2.864 l 2.864 l 
4 : 1660 : 0.937 l o. 960 : 4. 778 : 4. 778 l 
5 l 309 : 0.683 l o. 903 : 6.452 l 6.452 l 
6 l 133 : o. 646 : 1.066 : 8.261 : 8.261 : 
7 l 17 : o. 773 : 0.897 : 9. 588 : 9.588 : 
a : lB l 1. 978 : 1.097 : 9.942 : 9. 942 : 
9 : J l 1.004 l 0.991 : 11.2761 !1.276 l 
: 10 : 2 l 1. 004 l o. 991 : : 13.793 l 13.793 : 
: He an F l Age 2 to 5 :Age 1 Il Age 2 to 5 l Age l Il 
l Unse al ed : O. 937 l O. 000 l o. 852 l o. 000 l 
: Sea! ed 0.837 : o.ooo : 
Recruits at age l in 1988 = 12900 
Recruits at age l in 1989 = 12900 
Recruits at age l in 1990 = 12900 
H at age and proprtion mature at age are as shown in Table _ll.J 
Mean F for ages 2 to 5 in 1987 for human consumption landings + discards = 0.837 • 
Human consumption + discard F-at-age values in prediction are mean values for the period 1983 to 1987 
rescaled to produce a rnean value of F for ages 2 to 5 equal to that for 1987 
Mean F for ages i to l in 1987 for small-mesh fisheries = 0.000. 
Industri al fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 












Table 11.13 Predicted catches and biomasses ('000 t) of cod in 
Division VIa - 1988-1989. 
Year 
1989 
---------------------------l----- t -----:----- ~ -----; -----:-----:-----1----- t -----l -----l-----1 
l Biomass 1 Jan of Year 
Total 37 l 40 l 40 l 40 l 40 l 40 : 40 : 40 : 40 l 40 l 40 : 
Soawni ng 22 : 24 l 25 i 25 l 25 l 2" l J l 25 : 25 l 25 l 25 : 25 l 
l Mean F Ag es 
l Hu~an Cons. 2 to 5 10.84 10.84 :o.oo 10.17 10.33 10.50 10.67 10.84 11.00 :o.oo :o.oo : 
l Small -mesh 1 to 1 
iMean F i Year l iMean Fii987) 
Human Consumption 
l Catch weight 
Human Con sump ti on 
Di scards 
Small-mesh Fi sheri es 
Total landings 
Total catch 
l Biomass 1 Jan of Year+! 
Total 
Spawni ng 
Stod at start of 
:o.oo :o.oo :o.oo 10.00 :o.oo :o.oo :o.oo 10.00 :o.oo :o.oo :o.oo : 
l FO.!: Fiilax l 
:t.oo 11.00 :o.oo :o.2o 10.40 :o.6o :o.eo 11.00 11.20 1o.oo :o.oo 1 
19 : lB l o : 5 : 9 : 13 : 
o l o : o : o : o : o : 
o : o : o : o : o l o : 
19 l 18 : o : 5 : 9 l 13 : 
19 : lB l o : 5 l 9 l 13 : 
40 : 40 l 67 : 60 : 53 l 48 l 
24 : 25 l 50 : 43 : 37 : 7~ l ,Jt, f 
aqd catch during 1988 
16 : 18 : 
o : o : 
o : o : 
16 : lB l 
16 l lB l 
43 l 39 r 
2B l 24 : 
21 o : o : 
o : o : o l 
o : o l o : 
21 : o : o : 
21 l o l o l l 
35 l o: o : 
21 : o : o : 
Stod at start of and catch during 1989 
for Ff 1989 l = Ff 1988 l 
----------------------------------------------------------
Age! Stock No : H. Cons : Di scards l By-catch! Total : l Agel Stock No : H.Cons l Discardsl By-catch! Total l 
t ----:------------:---------:---------:---------:---------: :----i------------:--------- f ---------1---------l---------l 
l : 12900 : 3258 : o : o ! 3258 : l : 12900 : 3258 l o : o l 3258 l l l 
2 : 10479 : 4591 : o l o l 4591 : l l 2 : 7635 ! 3345 : o l o l 3345 : 
,, : 3649 : 1897 l o : o : 1897 l l 
" 
l 4476 ! 2327 : o : o : 2327 : l 
4 : 586 : 333 : o : o : 333 : 4 : 1297 l 737 : o : o : 737 : 
5 l 533 l 291 : o l o : 291 : 5 : 184 l 100 l o : o : 100 l l l 
b : 128 : 77 l o : o : 77 : 6 l 177 : 107 : o : o : 107 : 
7 : 57 l 31 : o : o : 31 : 7 : 36 : 20 : o : o : 20 : 
a : 6 : 4 : (i : o l 4 : l a r 19 : 12 l o l o : 12 l l l l 
9 : 2 : l : o : o l 1 l l l 9 : 2 : 1 : o l o : 1 l l 
l !O l 2 : l : o l o : l : l l l 10 l 1 l l : o : o : l : l l 
1----:------------! ---------i--------- l---------:--------- i 1---- i ------------1---------:--------- r ---------:--------- ~ 
: Wt l 39968 : 17830 : (l: o : 17a30 : i Wt : 40180 : 18380 : (l: o l 18380 : 
Table 11.14 
ASSESSHENT QUALITY CONTROL DIAGRAM 1 
STOCK~ Cod in Division VIa (West of Scotland). 
AVERAGE F(2-5,u) 
DATE OF YEAR 
ASSESSMENT l 1986 l 1987 1983 1984 1985 
1984 o. 72 11 ~ 1 :: 111 11111111 l 1985 0.65 
1986 o. 74 0.76 o. 72 
1987 0.80 0.91 o. 97 0.78 
1988 0.80 o. 92 0.99 0.73 0.84 
REMARKS: 
ESTIMATED TOTAL LANDINGS ('000 T) AT STATUS QUQ F 
ASSESSED YEAR 
IN 
1983 1984 1985 1986 1987 1988 1989 
FORECAST YR n/a n/a 29 25 22 16 18 
CURRENT YR n/a 29 26 21 15 lill;; lill l 11 lill ACTUAL 22 18 18 14 17 





Table 11.14 Cont'd 
ASSESSHENT QUALITY CONTRDL DIAGRAM 2 
STOCK: Cod in Division VIa (West of Scotland). 
RECRUITMENT (AGE 1) UNIT: millions 
r 
DATE OF YEAR CLASS 
ASSESSMENT 




111111111 1985 19 
1986 18 13 15 
1987 15 6 15 13 
1988 15 6 13 16 13 
REMARKS: 
SPAWNING STOCK BIOMASS ('000 T) 
DATE OF YEAR 
ASSESSMENT 
1988 l 1983 1984 1985 1986 1987 1989 1990 
1984 23 33 371 341 lill!:~ 11 111111111 1965 24 22 27 291 
1966 34 34 30 35 361 371 
1987 33 31 24 19 21 241 271 
1986 33 31 25 20 22 24 251 241 
1 Forecast. 
REMARKS: Forecast assuming status quo 
73 
Table 12.1 Nominal catch (in tonnes) of con in Division VIb, 
1978-1987, as officially reported to ICES. 
Country 1978 1979 1980 1981 1982 
Denmark 2 
Faroe Islands 10 92 75 4 77 
France 1 2 1 443 27 
Germany, Fed. Rep. 111 136 + 
Ire land 3 134 
Norway 69 138 80 70 51 
Spa in 58 
UK (England and Wales) 285 129 67 3 
UK (N.Ireland 
UK (Scotland) 384 198 370 143 157 
Total 752 670 696 863 373 
Country 1983 1984 1985 1986 19871 
Denmark 
Faroe Islands 112 18 12 
France 97 9 17 2 
Germany, Fed. Rep. 195 3 
... 2 
Ire land 2 
Norway 462 373 202 98 1 
Spa in 42 241 1,200 1 r 219 
UK (England and Wales) 163 161 114 93 42 
UK (N.Ireland) 1 
UK (Scotland) 35 221 437 187 280 
Total 1 r 106 1 r 023 1,973 1,599 322 
1 . . l 
2 Prov1.s1.ona . Included in Division VIa. 
74 
Tab le 13. 1 . 1 Nominal catch (in tonnes) of COD in Divisions 
VIId,e, 1978-1987, as officially reported to 
ICES. 
Country 1978 1979 1980 1981 1982 
Belgium 435 699 163 363 293 
Denmark 2,160 2,052 6602 
France 8,044 4,848 4,001 4,486 3,349 
Netherlands + 4 1 
UK (England and Wales) 654 485 365 428 568 
Total 11,293 8,084 5, 189 5,281 4,211 
Country 1983 1984 1985 1986 19871 
Belgium 389 346 51 =f 658 793 Denmark 4 + 
France 3,369 2,882 2,948 12,3351 ,3 14,5053 
.Netherlands 4 1 66 
UK (England and Wales) 650 518 569 1,236 1,312 
Total 4,412 3,746 4,031 14,299 16,610 
1 Provisional . 
~i~~i~~== ~iri~~o~~b~!~~~~·VII (except Division VIIa) and VIII. 
Table 13.1.2 Annua! weight and numbers of cod caught in Division~ 
VIId,e, between 1978-1987. 
------------------------------------------------------------------------
Weight ( 1000 tonn es ) Nuaber ( millions l 
i Year l Total i H.Con l Di se i By-eat l Total i H.Con l Disc i By-cati l l l 
t ------1-------l------- i-------;-------1 -------l------- f -------1-------: 
i 1978 i Il l 11 i o l o i 9 i 9 i o l o l l l l 
i 1979 l 8 l B i o l o l 5 i 5 l o i o i l l l 
l 1980 l 5 l 5 l o l o l 4 i 4 l o i o i l l l l l l 
l 1981 i 5 i 5 i o i o l 4 l 4 i o i o l l l l 
l 1982 l 4 i 4 l o i o l 3 l 3 l o l o l l l l l l l 
l 1983 l 4 l 4 l o l o l 3 l 3 l o l o l l l l l l l l l l 
l 1984 l 4 l 4 l o l o l 3 l 3 i o l o i l l l l l 
l 1985 l 2 l 2 l o l o l l l l i o l o i l l l l l l 
l 1986 l 7 l 7 i o l o l lO l lO i o i o i l l l l 
l 1987 l 9 l 9 l o l o l 8 l 8 l o l o l l l l l l l l 
------------------------------------------------------------------------
Table 13.1.3 Values of natura! mortality rate and proportion mature 
at age. 
l Age l Nat Nor l Mat. l 
f -----1--------:-------1 
1 i 0.200 l o.ooo l 
2 i 0.200 i o.ooo l 
3 l 0.200 l 0.000 l 
4 l 0.200 i 1.000 l 
5 l 0.200 l 1.000 l 
6 l o. 200 l l. 000 l 
7 l 0.200 l 1.000 l 
75 
Table 13.1.4 Total international catch at age ( 1 000) of cod in 
Divisio~VIId 1 e 1 between 1978-1987. 
---------------------------------------------------------------------------------------------------------------
: Age l 1978 : 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1985 : 1986 \ 1987 : Age\ l l l l l 
f ----: ---------:---------:---------f---------l---------: ---------1---------l--------- f ---------:---------:----1 
1 : 922\ 6271 9221 751 10631 2171 225\ bl 228\ 13531 l l 
2 l 5769: 2198\ 20671 2456\ 926\ 1922\ 23611 867\ 7127: 57921 2 l l 
3 l 22291 13761 651l 9241 6561 8541 4271 3551 24511 325\ 3 l l 
4 l 423\ 4901 2881 207\ 197: 2181 93: 851 5681 412: 4 l l 
5 l 76\ 1451 761 351 4Bl 48\ 52 l 191 781 191 5 l 
6 l 7l 48\ 32\ 21 10\ Bl 181 4\ 21 l 81 b l l 
7 l Il 3\ 6\ Il 21 3\ 51 7 l 
---------------------------------------------------------------------------------------------------------------
Table 13.1.5 Total international rnean weiqht at age (Kg.) of cod in 
DivisionSVIId 1 e between 1978-1987. 
---------------------------------------------------------------------------------------------------------------
l Age: f978 l 1979 l 198(1 l 1981 l 1982 l 1983 l 1984 l 1985 l !98/, l 1987 l Age l l l l l l l l 
1----1---------:---------: ---------: ---------: ---------:---------: ---------:---------l---------:---------:----: 
1 l 0.624 : 0.617 l 0.591 l 0.472 : 0.601 l o. 792 l OA93 l 0.534 l 0.338 : 0.685 l 1 l l l l l l l l 
2 : 1.023 l 1.021 l 0.774 l o. 938 l 0.696 l o.m: o. 706 l l. 281 l 0.478 t 1.083 l 2 l l l l l l l 
3 l 1.642 l 2.346 l 2.304 l 2.016 l 2.662 l l. 736 l 2.677 l 2.465 l 0.835 l 2.015 l 3 l l 
' 
l l l l l 
4 l 2.077 l 3.100 l 3.673 : 4.176 l 4.301 l 4.181 l 4.110 l 4.016 l 1.566 l 2.403 l 41 l l l 
' 
l l l l 
5 l 2.981 : 3.444 l 3.9"33 l 5. 739 l 5.205 l 5. 709 l 6.197 l 5.154 l 4.147 l 4.579 \ 5 l l l l 
' 6 l 5.587 l 3.'159 l 4.632 l 6.887 : 7.772 l 7.358 : 6.683 l 8.5~4 l 5.389 l 5.823 l 6 l l l l l l l l 
7 l 6.595 l 5.396 l 5A67 l 6.497 l 10.336 l 4.166 l 6.549 l 7 l l l l l l l 
76 
77 
Table 13.1.6 Total international fishing mortality rate at age of cod 
in Divisions VIId,e between 1978-1987 
---------------------------------------------------------------------------------------------------------------
l Age! 1978 l 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1985 l 1986 l 1987 : Age! l l l l 
:----1---------:---------:---------:---------:--------- r ---------:---------:---------1---------:---------\---- ~ 
1 l 0.202 l 0.134 l 0.189 l 0.028 l 0.279 l 0.048 l 0.039 l 0.001 : 0.020 l 0.117 : l l l l l l l l 
2 l 1.286 l 1.032 : 0.842 l 1.096 : 0.547 : 1. 207 l 1.033 l 0.207 : 2.591 l 0.945 : l l l l l 
3 : 1.418 l 1.431 l 1.058 : 1.261 : 1.050 l 1.642 l 1.015 l 0.409 : 1.496 l 1.205 : l l l l 
4 : 0.985 l 1. 807 : 1.667 l 1.300 l 1.080 l 1.389 l 0.823 l 0.564 : 3.022 l 1.252 l l l l l l 
5 l O. bOl l 1.205 l 3.003 : 1.033 : 1.408 l 0.868 l 2.032 l 0.387 : 1.790 l 1.669 l l l l l l 
6 
7 
l 1.000 l 1.000 : 1.000 l 1.000 l 1.000 l 1.000 : 1.000 l 1.000 l 1.000 l 1.000 l l l l l l l l 
l 1.000 l 1.000 l 1.000 l 1.000 l 1.000 l 1.000 l 1.000 l 1. 000 : 1.000 : 1.000 l l l l l l 






l l l 




6 l l 
7 : 
---------------------------------------------------------------------------------------------------------------
l Age l 1978 : 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1985 l 1986 l 1987 l Age\ l l l l l l l l l 
: ----: ---------f---------f---------:---------:---------:---------: ---------1--------- l---------:---------:----: 
l l 55401 55l7! 58981 30181 47921 50981 64881 9997! 12825t 135431 l : l 
2 l 86161 37061 39521 39991 24031 29671 3978! 5109! 81791 102941 2 : l 
3 : 31721 1950! 1081! 1394: 1094! 1138! 727! 1159! 3403t 5021 3 l l 
4 l 733! 6291 381! 3071 3231 313t !BOl 2161 631! 6241 4 l r 
5 ~ 1841 224! B4! 59! 691 90! 641 651 100! 251 5 : 
6 l 121 B2f 55! 3! 171 14l 3U 71 361 141 6 : r 
7 l 2f 51 JO! 2! 31 51 !ff 7 : l 
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Table 13.1.8 Cod in Divisions VIId,e. Ouput from program RCRTINX2. 
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Table 13 1.9 Mean fishing mortality, biomass and recruitment of cod 
in Divisions VIId,e between 1974-1987. 
Mean Fishing Mortality l Biomass Recruits l 
Ag es l Ag es : 1000 tonnes : Age l 
2 to 4 : l to 11 
: Year : H.Con : Disc l By-eat i Total i Sp St \Y .C.IMill ion\ l 
l------ i --------1--------:--------:-------:-------:---- i-------! 
\ 1974 \ 0.679 \ o.ooo l 0.000 : lO : 3 : 73 l 3 : l 
: 1975 : 0.956 \ 0.000 : 0.000 : lO : 4 l 74 : 3 : l 
l 1976 : 1.109 : 0.000 0.000 l lb l 2 l 75 l 12 : l l 
: 1977 l o.m 1 0.000 l (1.000 l lB l l : 76 : lb : l 
l 1978 : 1.230 l Q.OOO : 0.000 l 20 : 2 l 77 l 6 l l 
: 1979 : 1.423 l 0.000 l 0.000 : 15 l 3 \ 78 l 6 \ l 
l 1980 l 1.189 l 0.000 l 0.000 l Il : 2 l 79 l 6 l l l 
: 1981 l 1.219 l o.ooo l 0.000 l lO : 2 : BO l 3 l l l 
l 1982 : 0.892 l o.ooo l 0.000 l 9 l 2 : 81 l 5 l l 
' 
l 
l 1983 : 1.412 l 0.000 l 0.000 l 10 l 21 82 l 5 l l l 
l 1984 l o. 957 l 0.000 l 0.000 l 9 l l : 83 l 6 : l l 
: 1985 l 0.393 l o. 000 : 0.000 l 16 l l l 84 l 10 l 
l 1986 : 2.370 l 0.000 : 1},000 l 13 : 2 l as l 13 l l l l 
l 1987 : 1.1341 0.000 l 0.000 l 23 : 2 : 86 l 131 l 
f --------------------------------------------------------------1 




Table 13.1.10 Input·for catch prediction of cod in Divisions VIId,e. 
1987 Values used in Prediction 
Stock and Fishing Hortality F at age , Hean Wt. and Propn. Retained by Consumption Fishery 
1----------------------------------------------------------------------: 
l Scaled mean F Hean values for period 1983 to 1987 
l Age! Stod Fishing Hortality 1983 to 1987 Mean Weight (Kg.) : Prop. : 
Number : H.Con. : Disc : Ind : H.Con. : Disc : Ind : H.Con. : Disc l lnd l Stock l Ret. l 
1----: ----------: --------1--------: --------:--------l-------- l --------1--------: --------: --------: --------: -------: 
l : 13494 : 0.117 : 0.041 : l 0.568 l 0.568 : 1.000 : 
2 : 10293 : 
3 : 502 : 
4 : 624 : 
5 : 25 : 
6 : 14 : 
7 : 
l Hean F : 
l Unscaled l 
l Sea! ed 
0.945 : 
1. 205 : 




Age 2 to 4 l Age l 11 
1.134 : 0.000 : 
Recruits at age l in 1988 = 8000 
Recrui ts at age l in 1989 = 8000 
Recruits at age l in 1990 = 8000 






Age 2 to 4 
1.253 
1.134 
lAge l 11 
: 0.000 : 
: 0.000 : 
H at age and proprtion mature at age are as shown in Tab le l3 .... 1. 3 
0.865 l 
1. 946 : 
3.255 : 
5.157 : 
6. 767 : 
7.017 : 





6. 767 : 
7 .o17 : 
Human consumption + discard F-at-age values in prediction are mean values for the period 1983 to 1987 
rescaled to produce a eean value of F for ages 2 to 4 equal to that for 1987 
Hean F for ages l to 1 in 1987 for saall-mesh fisheries = 0.000 • 
Industrial fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 
rescaled to produce a aean value of F for ages l to l equal to that for 1987 
l. 000 l 






Table 13 1.11 Predicted catches and biomasses ( 1 000 t) of cod in 
Divisions VIId,e - 1988-1989. 
Year 
:1987 :1988 : 1989 
---------------------------i -----1-----: -----: -----:-----:-----:-----:-----:-----:-----: -----: 
: Biomass l Jan of Year 
Total 23 : 21 19 : 19 : 19 : 19 
Spawni ng 2 : 3 : 3 : 3 : ,) 
: Mean F Ag es 
: Human Cons. 2 to 4 :1.13 :1.13 :o.oo i0.23 :0.45 :0.68 
: Smal i -mesh 1 to 1 :o.oo :o.oo 10,(10 l0.(10 10.(1(1 :o.oo 
lNean F(YearliMean F!19B7! 
Human Consumption :1.00 :1.00 :o.oo 10.20 :o. 40 10.60 
: Catch ~eiyht 
Huwan Consumption 9 : lO : o : 3 l 5 : 6 
Di scards o : (i : o : (l : o : o 
Smal i -mesh Fi sheri es o : (l : (l : o : o l o l 
Total l and1ngs 9 l !(l : o : 3 : 5 : 6 
Total catch 9 : lO o : 3 : 5 : 6 
: Biomass l Jan of Year+ l 
Total 21 19 l 32 : 28 l 24 : 21 
Spawni ng l 3 : 12 : 9 : 7 : 6 
Stock at start of and catch during 1988 
l Agel Stock No l H.Cons i Discardsl By-catchi Total l 
i ----1------------ i ---------l---------1---------l---------l 
l : 8000 289 : o : o : 289 l 
'l l 9828 : 5995 l o : o : 5995 : 
.j : 3276 : 195b : o : o : 1956 : 
4 : 123 : 82 : (l ! o l 82 : 
5 146 : 95 l o : o : 95 : 
61 4: 21 o: o: 21 
71 4 21 o: o: 2: 
l-·---:------------:---------: ---------l---------1---------: 
1 Wt 1 20629 i 9944 : O l O 9944 l 
: 19 : 19 
: 3 : 3 
10.91 :1.13 
:o.oo 10.00 
10.8(1 l 1.00 
: a : 9 
: o : (l 
l o : (l 
l 8 : 9 
l 8 : 9 
: 19 ' 17 
l 5 l 4 l 
: 19 : 19 : 19 : 
: 3 : 3 : 3 : 
:1.36 :o.oo :o.oo : 
:o.oo :o.oo :o.oo : 
l FO.! l Fmad 
: 1.2(1 10.00 :o.oo : 
: lO l o : o : 
: o : o : o l l 
l o : o : o ' 
l lO l o l o : l 
: 10 l o l o : 
: 16 : o : o : 
: 3 : o : o : 
Stod at start of and catch during 1989 
for Fl 1989 ) = Fl 1988 ) 
l Agel Stod No i H.Cons l Discardsi By-catchi Total : 
i----:------------:---------:---------:---------:---------: 
i : 8000 : 289 : o : (l : 289 l 
2 : 6289 : 3836 : o l o 3836 l 
3 : 2726 : 1628 : l) : o l 1628 : 
4 : 944 l 630 : o : o : 630 ! l 
5 l 28 : 18 : o : o : !8 : l 
6 : ·Ju : 19 : (l : o : 19 : 
7 : 3 : l : (l : o l l : l 
:----:------------l---------:---------: ---------l---------; 
: wt : 18765 : 8'135 : o : (l l 8935 : 
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Table 13.2.1 Nominal catch (in tonnes) of COD in Divisions 























































































2 rncluded in Divisions VIId,e. 
3 rncludes Division VIIg. 4 Divisions VIIb,c: 402 t; Divisions VIIg,h: 149 t; 












Table 14.1 Nominal catch 
IV, 1978-1987, 
(in tonnes) of HADDOCK in Sub-area 






German Dem. Rep. 































































891437 861603 104,391 133,076 






German Dem. Rep. 
















































7 l 0601 , 4 
11984 
1 l 6271 
41881 
1 
1 l 550 
8,137 
1261650 
1641553 133,901 1681006 1681652 

























175 l 000 
1 Provisional. 
2 Figures from Norway do not include haddock caught in Rec. 2 
3 fisheries. 
4Included in Division IIIa. 
5 Includes Division IIa. Jan-Sep. 
Ta ble 14. 2 Annua l weight and numbers of haddock caught in Sub-area IV 
between 1968-1987. 
------------------------------------------------------------------------
Weight ! l 000 tonn es ) Number ! millions ) 
: Year : Total : H. Con l Di se l By-eat: Total l H.Con l Di se : By-eat: 
: ------:-------l -------1------- f -------l-------l-------1-------l-------l 
: 1968 : 302 : 105 : 162 : 34 : 1617 : 221 : 838 : 558 : 
: 1969 : 929 : 331 l 260 : 338 : 4003 : 910 : 1203 : 1890 : l 
: 1970 : BOb l 525 : 101 : 180 : 3382 : 1245 : 515 : 1622 : 
: 1971 : 444 : 235 : 1771 32 : 2669 : 473 : 1282 : 914 : 
: 1972 : 351 l 193 l 128 l 30 l 1722 l 428 : 760 l 534 l l 
l 1973 l 305 l 179 l 1151 11 l 1280 l 449 l 660 l 1711 
l 1974 l 364 : 150 l 167 l 48 : 2384 l 357 l 1091 l 936 l 
l 1975 l 448 l 147 l 260 l 41 l 2958 l 362 l 1862 l 734 l l 
l 1976 l 368 l 166 l 154 l 48 l 1633 l 398 l 788 l 447 l 
l 1977 l 217 l 137 l 44 l 35 l 896 l 320 : 226 l 350 l 
l 1978 l 174 l 86 l 77 l Il l 1031 l 192 l 419 l 420 l l l 
l 1979 l 142 l 84 l 42 l 16 l 1463 l 190 l 288 l 985 l 
l 1980 l 217 l 99 l 95 l 22 : 1451 l 219 l 545 : 687 l l 
: 1981 l 207 l 130 l 601 17 l 1353 l 275 l 299 l 779 l l 
l 1982 : 226 l 166 l 41 l 19 l 970 l 310 : 181 : 480 : 
l 1983 l 238 l 159 l 66 l 13 l 1254 l 292 l 387 : 574 : 
l 1984 l 213 : 128 : 75 : 10 : 865 : 246 l 412 : 207 : 
: 1985 l 250 : 159 : 86 : 6 : 971 l 359 : 457 : 154 : l 
: 1986 : 220 l 166 l 52 l 3 : 755 l 371 l 308 l 75 l 
l 1987 l 175 : 107 l 63 l 4 l 696 l 230 : 372 l 95 : 
------------------------------------------------------------------------
Table 14.3 Values of natural mortality rate and proportion mature at 
age. 
l Age l Nat Hor! Hat. l 
1-----:-------- f -------1 
o : 2.050 : 0.000 : 
l l 1.650 : o. OIO : 
2 l 0.400 : 0.320 l 
3 l 0.250 : 0.710 l 
4 : 0.250 : 0.870 l 
5 l 0.200 : 0.950 : 
6 : 0.200 : 1.000 : 
7 : o. 200 : t. 000 : 
B l 0.200 : t. 000 : 
9 : O, 200 l L 000 l 
to : 0.200 : 1.000 : 
84 
85 
Table 14.4 Total international catch at age ('000) of haddock in 
Sub-area IV. 
: Age: 1978 : 1979 : 1980 : 1981 : 1982 : 1983 : 1984 : 1985 : 1986 : 1987 : Age: 
l---- l---------:---------:---------:---------:---------: ---------1---------l---------l---------l---------l----l 
o : 285827: 841391: 374946: 646340: 278692: 639333: 
l : 4543871 3457531 6622161 1344591 275373: 155723: 
2 : t4t m: 198939: 323179 : 413329 : 83699 l 243480: 
3 : 28447: 39818: 69878: 139259: 2867501 74124: 
4 : 1091171 71391 l 0021: 14663: 40511 l 122291 : 
5 : 8578: 26932: !B18l 1901: 3229: l 6683: 
6 : 11861 21351 7842: 376: 700: 16751 
7 : 19121 248: 5791 247Bl 2731 2721 
8 l 3851 451: 1161 1301 7991 641 
9 : 1!31 !361 1551 63: 29: m: 
l !O : 231 52 l 71: 221 !51 481 


























96381 o : 
3027761 l : 
2611661 2 : 
465831 3 : 
670581 4 : 
45091 5 : 
in 
27461 6 : 
5221 7 l 
7661 8 : 
1271 9 : 
351 10 l 
---------------------------------------------------------------------------------------------------------------
l Age: 1978 : 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l !985 l 1986 l 1987 l Agel l l l l 
l----l---------l---------l---------l---------l---------l--------- 1 ------- l---------: ---------1---------1---- l 
o l 0.012 0.009 0.012 0.009 0.011 0.022 0.010 0.013 0.025 0.009 o : 
l l o. !44 0.095 0.104 0.074 0.100 0.135 0.141 0.149 0.124 0.122 1 l l 
2 : 0.252 0.291 0.284 0.262 0.292 0.295 0.298 0.280 0.241 0.259 2 l 
3 l 0.41b 0.443 0.487 0.474 0.461 0.447 0.486 0.480 0.395 0.403 3 l 
4 : 0.444 0.635 0.730 o. 735 0.786 0.649 0.673 0.669 0.606 0.609 4 l 
5 l 0.694 0.659 1.038 1.131 1.168 o. 912 0.804 0.862 0.854 1.016 5 l 
6 : 0.709 0.924 0.925 1.456 1.456 1.225 1.100 1.061 1.225 1.252 6 l 
7 l 0.924 !. 173 1.377 1.148 1.678 1.220 1.128 1.466 1.176 1.402 7 l l 
8 l 1.302 1.167 1.621 l. 583 1.452 l. 937 1.929 1.817 1.569 1.514 8 l l 
9 l 1.806 !. 455 1.597 1.690 2.624 1.425 2.462 2.103 1.445 l. 748 9 i 
l 10 : 1.923 2.639 !. 710 1.531 2.173 1.484 1.871 2.129 2.041 1.987 l 10 l l 
---------------------------------------------------------------------------------------------------------------
Table 14.6 Fishing effort and catch at age of haddock in Sub-area IV 
by !NT GFS. 
i Agei 1971 i 1972 i 1973 i 1974 i 1975 i 1976 i 1977 i l97B i 1979 i 1980 l Agel 
!----i ---------:---------l---------{ ---------:---------:---------:---------:---------:---------:---------;----l 
o l 
1 i 855.000i 








l 10 l 
' i! l 
: 12 \ 
Ho.ooo1 t87.oool 1on.ooo1 l!6a.ooo1 m.ooo1 l62.ooo1 385.ooo: 4Su.ooo: 















12 l l 
:----:---------:--------- f ---------: ---------1---------l---------l--------- ~ ---------~---------i---------:----: 
: Effl 1901 1431 IlO l 2421 3041 3461 4051 












l 10 : l 
l 11 : 
: 12 l 
268.0001 
675.0001 
526.0001 307.0001 1057.0001 229.0001 579.0001 













l lO l 
lill 
l 12 l 
: ----1--------- i---------f---------f---------: ---------1--------- f ---------: ----: 
l Effl 313\ 341! 3971 4531 470\ 490\ 4911 Effl 
3651 395l 3381 Eff l 
cont•d. 
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Table 14.6 cont'd. 
Fishing effort and catch at age of haddock in Sub-area IV 
by ENG GFS. 
: Agel 1971 : 1972 l 1973 l 1974 l 1975 : 1976 : 1'177 : 1978 : 1979 : 1980 : Age: 
:----l--------- l---------:---------:--------- f---------l---------:--------- i--------- l---------:---------:---- I 
o : 534.652 l 336.731: 872.5531 368.764: o : 
l 67.101: 158.409: 298.5001 b20.15Bl 1 : 
2 l 32.034: 25.086: 54.606: 177. 405[ ry : 
3 : 61.551: 2.387: a.m: 23.978: 3 : 
4 : 9. m: 22.828: 1.085: 2. m: 4 : 
5 l o.m: 2.6131 4.372: 0.404: 5 : l 
6 : o. 921: 0.(154: 0.35U t.m: 6 : 
7 : 0.056: 0.742: o.on: o. 247: 7 : 
8 : 0.045: 0.086: O.!Bll a : 
9 : o. 067: 9 : 
: 10 0.032: : !(l: 
: 11 : : 11 : 
: 12 : 12 : 
i----:--------- i---------t---------:---------:---------:---------: ---------1--------- f ---------:---------:----i 
: Effl No data i No data f No data : No data : No data : No data l n: 94: 89l Eff: 
---------------------------------------------------------------------------------
: Age: 1981 l 1982 : 1983 : 1984 : 1985 l 1986 : 1987 l Age: 
' 
l l 
:----:---------1--------- l ---------l---------1---------l---------: ---------l---- f 
(l : 1537 * 132: 281.345: 831.931: 227.1271 245.870: 265.9531 22.410: o : 
1 : 162.813: 315.397: 2!8. 207: 599.064: 186.556 i 149. 781l 281.934: l : 
2 : 450.868: 79.B62l 112.621: 63.000: 238.185[ 44. m: 43.098: 2 l 
3 l n.m: l 18.2071 21.431: 30.143: 21. !!li :n.at3: 5.328i 3 : l 
4 : 9.505[ 10.034: 21.741: 5.238: 6. 981: 2.766: 6.869: 4 
5 : o. 659: 2.362: 2.655: 4.74b: 1. 9631 1.750: 0.475: 5 : 
6 : 0.033: o. 983: 0.397: !.063: !.278: 0.375: o.m: 6 : 
7 : 0.549[ 0.138: 0.138i o. 127: 0.407: 0.359[ 0.033: 7 : 
8 : 0.077! 0.069: O.Oi?l 0.016: 0.093: 0.125: 8 : 
9 : 0.011: 0.0.34: 0.063[ 0.019: 0.047: 0.0!6: 9 : 
: !O : 0.066i O.l l!: 0.019: l 10 : l 
: 11 : : 11 : 
: 12 : : 12 ' 
l----: ---------i--------- l ---------i---------: ---------l---------1--------- f----l 





Table 14.6 cont'd. 
Fishing effort and catch at age of haddock in Sub-area IV 
by SCO GFS. 
l Agel 1971 l 1972 l 1973 l 1974 l 1975 l 1976 l 1977 l 1978 l 1979 l !9BO l AgPl 
:----:---------l---------:--------- r---------I---------~ ---------1---------:---------! ---------:---------l----: 
o l (! ! 
l l l : 
2 l 2 l 
.j : 3 l 
4 l 4 ; 
5 l J 
6 : b 
7 l 7 l 
8 l 8 
9 l 9 
l 11) : 10 : 
l 11 l 11 : 
l 12 l l 12 l l 
:----1---------: ---------:---------:---------:---------:---------:---------i---------:--------- i---------~---- l 
: Eff: No data l No data l No data l No data l No data l No data ; No data l No data l No data l No data : EH l 
:Age: 1981 : 1982 : 1983 l 1984 l 1985 : 1986 : 1987 :·Age: 
l----: ---------l---------:---------: ---------1---------:---------:---------:---- ~ 
(l l 1::3.4681 220.3161 87.3291 82.8051 174.6881 27.7181 o l l 
l : 248.8181 181.3421 436.744: 199.9631 232.8501 239.311: l l 
2 l 99.62Jl 161.0761 78.8051 30!. 7201 57.3881 70. 4081 2 l l 
3 : !33.bl01 37.1901 33.5851 23.5241 59.8131 10.6031 3 l 
4 l 11.5451 45.5441 5.4631 10.4021 35.6501 12.8381 4 l l 
5 l 0.727: 5.3161 6.s:m !. 4151 2.6631 0.8251 5 l l 
6 : 0.1951 l. 22!ll 0.9391 2.1951 0.3751 o. 4591 6 l 
7 : 0.0651 0.0991 0.4881 0.3661 0.3251 0.0891 7 l l 
B l 0.2341 0.0631 0.0981 0.2201 0.0131 0.2491 8 l 
9 l 0.0521 o. 1901 0.0731 0.073: 0.0361 9 l l 
l 10 l 0.0491 : lO l 
: 11 : 0.0121 l 11 l 
l 12 : l 12 : l 
: ----: ---------l---------1---------: ---------: --------- f ---------i ---------1----l 
l Eff l No data l 77l 791 821 821 SOl 731 Effl 
---------------------------------------------------------------------------------






Fleet , Pred. , SE(q),Partial,Raised1 SLOPE l SE 11NTRCPTl SE 
F , F , Slope l 1lntrcpt 
__ , ___ , __ , __ l __ , __ , __ . '--l--
1 1-18.31 , o.266,o.oooo 10.00391 o.ooo 1 o.oool-1a.:ml 0.101 
2 1 No data for this age 
l-17.28 l 0.66010.0000 10.01341 o.oool o.oool-17.2831 0.205 
,-24.13 l 1.499,0.0000 10.00021 o.ooo, 0.000,-24.126, 0.445 
,-21.80 l 0.92110.0001 ,0.00991 o.ooo, 0.000,-21.8031 0.274 
,-21.54 f 1.202,0.0002 10.0027, o.ooo, 0.000,-21.542, (i,357 
l-23.04 '2.024,0.0000 10.00051 o.oool 0.000,-23.037, 0.601 
Fbar SiGMA( int.) SIGHii( ex L) SIGHA(overall) Variance ratio 
0.!}(14 0.229 0.314 0.314 1.882 
SUHHARY STAT!STICS 
Fleet 1 P red. , SE(q) ,Partial ,Raised 1 SLOPE , SE , INTRCPT, SE 
q F , F , Slope 1 , Intrcpt 
--l---'--l--l--l--l--l--l--
1 ,-15.71 l 0.27210.0000 ,0.18941 0.0001 0.000,-15.7151 0.104 
2 1-15.06 1 0.194 10.0001 ,0.09B5, 0.000 1 0.0001-15.061 1 0.057 
,-15.69 1 0.26310.0000 10.1641 1 0.0001 0.000 1-15.694, O.OB2 
l-17 .21 ' 0.917,0.0009 10.01071 0.0001 o.oool-17 .209, 0.272 
,-16.23 1 o.48B,0.0376 10.2616, o.OM 1 o.ooo1-16.2261 o.145 
l-16.47 ' 0.35410.0247 10.2037, 0.0001 o.oool-16.471, 0.105 
l-18.72 l 0.97310.0014 ,0.05561 0.0001 o.oool-18.7201 0.289 
Fbar SIGHA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
o.m 0.120 o.m o.m 2.m 
SUMMARY STATISTICS 
Fleet, Pred. 1 SE(q) 1Partial 1Raised 1 SLOPE, SE ,INTRCPT 1 SE 
, q F 1 F 1 Slope 1 ,Intrcpt 
--l---•--1--l--l--l--l--l--_ 
1 l-14.84 l 0.253,0.0000 ,1.32661 0.0001 o.000,-14.844, 0.09/ 
2 ,-13.86 l 0.21410.0005 10.7697, o.ooo, o.oool-13.855, 0.064 
l-15.08 ; 0.33310.0000 11.71841 o.ooo, o.oool-15.0761 0.103 
l-14.46 ' 0.434,0.0143 10.48111 o.oool 0.000,-14.461, 0.129 
,-14.09 l 0.27510.3192 10.85001 o.oool 0.000,-14.0861 0.082 
l-14.92 ' 0.25210.1164 10.90851 o.ooo, o.oool-14.919, (!,075 
l-18.06 l 0.532,0.0026 10.60161 o.ooo, 0.0001-18.056, 0.158 
Fbar SIGHA(int.) SIGMA(er.t.) SIGHA(overall) Variance ratio 




Table 14.7 cont'd. 
SUHHARY ST A T!STI CS 
Fleet 1 Pred. 1 SE(q) 1Partial,Raised, SLOPE , SE 1ltlTRCPT, SE 
, F , Slope , 1 Jntrcpt 
Age 3 __ , ___ l __ , __ l __ , __ l __ , __ , __ 
Age4 
1 1-14.97 , o.303,o.oooo 11.3862, o.ooo, o.ooo,-14.969, 0.116 
2 1 No data for this age 
,-15.26 l 0.489,0.0000 ,2.0573, 0.0(1(1, 0.000,-15.262, 0.152 
,-n.a1 , o.370,0.0275 ,0.57so, o.ooo, o.ooo,-n.aob, 0.110 
,-13.59 ' 0.14610.5237 11.2364, 0.00(1, (1.000,-13.5911 0.043 
l-14.73 ' 0.170,0.1406 ,1.0208, o.oool 0.000,-14.731, 0.050 
,-18.17 ' 0.431,0.0024 ,0.7160, o.ooo, o.oool-18.170, 0.129 
Fbar SJGMA(int.) SIGHA(ext.) SIGMA(overall) Variance ratio 
1.110 0.957E-01 0.114 0.114 1.421 
SUHMARY STA TISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial,Raised 1 SLOPE 1 SE ,HlTRCPT, SE 
q F 1 F 1 Slope , 1lntrcpt 
__ , ___ l __ , __ l--l--l--1--l--
1 1-14.72 1 o.853,o.oooo 12.1245, o.ooo1 o.ooo1-14.715, o.326 
, No data for this age 
,-15.29 , o.431,o.oooo ,2.2305, o.ooo 1 o.ooo,-15.2921 o.m 
1-13.62 , 0.28010.0330 11.1597, 0.0001 0.0001-13.621, 0.083 
l-13.60 ' 0.175,0.5209 11.20871 0.0001 0.000,-13.5971 0.052 
,-14.75 ' 0.179,0.1384 11.2962, 0.0001 0.0001-14.7471 0.053 
,-!8.61 l 0.457,0.0015 ,1.0430, o.ooo, 0.000,-18.6141 0.136 
Fbar SIGMA{int.) SIGHA{ext.) SIGHAioveral l) Variance ratio 
1.m o.106 o.mE-01 o.1o6 o.490 
SUHMARY STATISTICS 
Fleet , Pred. , SE{q) 1Partial,Raised, SLOPE 1 SE 1 ltHRCPT 1 SE 
, q , 1 F 1 F , , Slope , ,Intrcpt 
Age 5 __ , ___ , __ l __ , __ , __ , __ , __ , __ 
1 l-15.19 l 0.355,0.0000 ,1.3868, o.ooo, 0.000,-15.1911 0.136 
1 No data for this age 
,-15.28 l 0.39810.0000 ,2.1907, o.oool 0.0001-15.2811 (1.123 
l-13.69 ' 0.404,0.0310 ,1.12621 o.ooo, 0.000,-13~686, 0.120 
,-13.79 , 0.284,0.4298 10.97631 0.000, 0.000,-13.7B9, 0.084 
l-14.92 l 0.384,0.1158 11.0591 1 o.ooo, o.ooo,-14.9251 o.114 
1-19.31 , 0.828,0.0009 ,1.6970, 0.000, 0.0001-19.309, 0.246 
Fbar SIGHA( int.) SIGMA{I!xt.) SJGKA(overall) Variance ratio 
1.250 o.m o.m o.m o.644 
cont•d. 
Table 14.7 cont'd, 
Age 
SUHt!ARY STATISTICS 
Fleet , Pr ed. 1 SE(q) ,Partial 1Raised 1 SLOPE , SE 1 INTRCPT 1 BE 
F , F 1 Slope , 1 Intrcpt 
6 --l---'--l--l--l--l--'--l--
1 ,-15.10 l 0.44'1,0.0000 ,1.62681 0.0001 0.0001-15.1031 0.171 
1 No data for this age 
l-15.52 ' 0.831,0.0000 ,1.52541 o.ooo, 0.0001-15.51'11 0.258 
l-13.61 l 0.4'1910.0333 ,0.94131 o.ooo, 0.0001-13.6151 0.148 
,-13.99 l 0.26'110.3513 10.82531 0.000, o.oool-13.9901 0.080 
,-14.96 l 0.41110.1114 10.81591 0.0001 o.oool-14.'1631 0.122 
,-19.41 ! 0.'15910,(1007 ,9.32751 0.0001 (1,000,-19.412, 0.285 
Fbar SIGMA(int.) SIGMA(ext.) SIGHA(overail) Variance ratio 
1.044 0.179 0.220 0.220 1.513 
SUHHARY STATISTICS 
Fleet 1 Pred, , SE(q) 1Partial,Raised 1 SLOPE, SE ,HHRCPT, SE 
1 q 1 1 1 F 1 1 Slepe 1 1 Intrcpt 
Age 1 __ , ___ 1 __ 1 __ 1 __ , __ 1 __ 1 __ , __ 
Age 
1 l-15.15 ' 0.607,0.0000 ,1.43141 o.ooo, o.oool-15.1511 0.232 
, No data for this age 
,-15.35 1 0.809,0.0000 13.4191, 0.000, 0.000,-15.35A, 0.251 
,-13.40 l 0.544,0.0411 ,0.6705, o.ooo, 0.000,-13.4031 0.162 
,-14.09 , 0.251,0.3170 ,0.8314, o.ooo, o.ooo,-14.093, o.o74 
l-14.95 ! 0.450,0.1130 ,0.8305, o.ooo, o.oool-14.950, 0.134 
,-18.93 ' 0.868,0.0011 ,2.8718, o.ooo, 0.000,-18.929, 0.258 
Fbar SIGHA( int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
0.969 0.183 0.190 0.190 1.071 
SUHMARY STA TISTICS 
Fleet, Pred, , SE(q),Partial,Raised 1 SLOPE, SE 1 IIHRCPT, SE 
q F , F , Slepe 1 , Intrcpt 
8 __ , ___ l __ , __ l __ , __ , __ , __ , __ 
1 ,-14.96 l 1.260,0.0000 ,0.9850, o.ooo, 0.000,-14.964, 0.481 
, tlo data for this age 
,-15.97 l L594,o.oooo ,mut, o.oool o.ooo,-15.974, o.495 
,-13.72 l 0.376,0.0301 ,1.0010, 0.0001 0.000,-13.7161 0.112 
,-14.51 ' 0.320,0.2098 10.5659, o.ooo, o.oool-14.506, 0.095 
,-14.96 ' 0.291,0.1121 ,0.7214, 0.0001 0.000,-14.958, 0.086 
,-18.61 ' 0.721,0.0015 ,1.1646, o.ooo, 0.000,-18.606, 0.214 
Fbar SIGMA(int.) SIGHA(ext.) SIGNA( overall) Variance ratio 
0.780 0.178 0.207 0.207 1.361 
91 
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Ta ble 14. 8 Total international fishing mort ali ty rate at age of 
haddock in Sub-area IV. 
---------------------------------------------------------------------------------------------------------------
: Age: 1978 l 1979 l 1980 l 1981 : 1982 l 1983 : 1984 : 1985 : 1986 l 1987 l Age: l l l l l l 
:----:---------:---------:---------:---------:---:------1---------; ---------1--------- ~ --------- ~--------- ~---- f 
o : 0.018 : 0.030 : 0.061 : 0.051 : 0.035 : 0.024 : 0.014 : 0.014 l 0.004 : 0.004 : o : l 
l : 0.355 : 0.161 : 0.172 l 0.163 : 0.161 l 0.143 l 0.116 : 0.193 : 0.115 l 0.137 : l : l l l l 
2 : 1.002 : 0.886 : 0.699 l 0.455 : 0.422 : 0.652 : 0.669 : 0.624 : 1.033 l 0.934 : 2 : l l 
3 l 1.113 : 1.147 l 1.200 l 0.936 : 0.809 l l. 025 : 0.992 l o.m l 1.305 : 1.110 : 3 i l l l l l l 
4 l 1.113 : 1.077 : 1.184 : o. 987 i 0.868 l 1.134 : 1.156 l 1.079 i 1.493 : 1.279 : 4 l l l l l 
5 l 1.178 l 1.012 : 0.971 l o. 788 l 0.634 l 1.242 l 1.185 l 1.042 : 1.053 l 1.250 : 5 : l l l l l l 
6 : 1.015 : 1.149 i 0.975 l 0.539 : o. 774 l 0.819 l 1.071 l o. 972 l 0.820 : 1.044 : 6 i l l l l 
7 l 1.127 : 0.602 l 1.251 l 1.012 : 0.991 : o. 810 : 0.780 l o. 911 l 0.722 l o. 969 : 7 : l l l l 
8 : 0.885 : 0,922 l 0.634 l 1.155 l 1.166 l o.m,: 0.567 : 0.665 l 0.767 l o. 780 : 8 : l l l l 
9 : 1.064 : 0.952 : 1.003 l 0.895 l 0.887 l o. 935 : 0.952 l 0.934 l 0.971 l 1.065 l 9 l l l l l l l 
: 10 : 1.064 : o. 952 : 1.003 l 0.895 l 0.887 l o. 935 : 0.952 l 0.934 l 0.971 : 1.065 : lO l l l l l 
---------------------------------------------------------------------------------------------------------------
Table 14.9 Stock numbers at age ('000} of haddock in Sub-area IV. 
1 Age: 1978 l "1979 l 1980 : 1981 l 1982 l 1983 : 1984 l 1985 : 1986 l 1987 l Agel 
: ----: ---------: ---------: ---------: --------- t---------: ---------: --------- t ---------:---------: ---------: ----: 
o l 369681301 66887540: 147350801 301924401 18798020: 628110501 160158801 233144101 369561601 
l l 2964327: 465989t: 83571191 17844501 36920401 2336020: 78930661 20329461 295919t: 
2 : 2619881 3991031 7621441 135104lf 2910821 6034251 3886931 13491841 3219251 
3 l 46BO'll 044321 1103271 2539871 57447'11 1279861 2106591 1333961 4845381 
4 l 17955H 119751 159361 259871 7754'11 1991571 357761 608241 390511 
5 1 13419: 45931 : 31781 37991 7511: 253641 499051 am 1 16095: 
6 : 20191 3384: 136751 9851 14151 32631 59951 124991 25331 
7 l 30651 599 l 878l 4224t 4701 534 l 11781 16821 3872 l 
8 l 7141 813: 2691 2061 12571 1431 1951 4421 5541 
9 l 1871 24H 2651 1171 531 32t: 601 901 1861 
: 10 l 381 921 1221 41l 281 861 1641 351 1191 
52817571 o l 
474045t: l l 
5064481 2 l 
767851 3 : 
1023331 4 l 
68341 5 : 
45971 6 l 
9141 7 : 
154t: B : 
211: 9 l 
57: 10 l 
93 
Table 14.10 Haddock in Sub-area IV. Output from program RCRTINX2 . 
.19B!:.i 
Sur-vey/ In de>( Slope Inter·-- HEquan;; 1\lo. F'n:;cl.i.ctecl S.i.~Jma Standan.i l'Je.ight: 
Sf.?t-i.t?S 'v'alue C!'?pt: Pt.s Va lue-:? Ei'"t-or· 
IYFE> 6.:3b30 1. 1.::::.o :J .• :57B 0.90B8 1~· 8.5693 o. 250:~:7 o .2627~· O .4B64:::; 
Er3F~3 5.0160 o.r;B:::;; 2.713 O.B046 9 7.6446 o.:.::..t709 0 .. :34527 0.2B.170 
:'.:>GFf3 ~5" 4!:'•49 0.000 0.000 0.0000 o 0.0000 0.00000 0.00000 0.00000 
EEJFSO 5.!:.1090 1.422 --0.690 o.:~;fJ4C? B 7 • .1466 0.7CfB82 0.91.41.5 0.0401.9 
IYFS2 5 .. 7900 1.226 1.217 o .. 7~~79 15 f3,.::H3c-i 0.48:326 o .. ~~o~~:.t.J5 o.1.T:2:s9 
1'1EAN 
Year-c:lasr,; '" 
Sut-vey/ Inc:le>( Slopeo-; In t.E?r--· Rsquar-e No. Pr-ec:li.ct.ed S.igma Btandan:J VJE;;.ight 
Bei~-it:es Va lue C:!'?pt F'b:; Va lue El~ r-or-
IYFB 6.7E367 1.148 1 .208 0.8650 16 9.0026 0.29479 0.320?:::. o. 19008 
E(3FB 5. 64!'H 0.977 2.780 0.7862 10 B.29:32 o. :~'1461 o .. 3:2:;2~57 0 • .17679 
f)GFB !':·.481.fJ 1 .602 -·0. 7:;;,~2 0.9541 5 n.o6o::::; o. 1::::.576 o .14f394 o .488\::l·'l-
E13FSO 5. ~::.872 1.:3::::;2 -o.o::::;2 o.:s91.9 CJ 7.40B2 0.75032 O. 82;3Bf3 0.02\367 
I'lFS2 6. ~.i56B 1. .:230 1.142 0.72T:T. 16 9.2072 0 .. 45702 0.50406 0.076c-i6 
1'1EAN B.2072 0.71.1.15 0.71.1.15 0.03866 
.19B7 
Sur-vey/ Inc:leo1:-: Slo p<') In te1'··-- F\squ<:\r-e No. Pr·ec:l.ictec:l S.i.gma BtandanJ V.Jei!;:Jht 
Ser- .i es Val ur: cept Pts Valt-te Er-nJr-
IYFS 4.~·747 1..140 1..24-B 0.0649 16 6.461.3 o.29o::n O. :.::.69BO o. 74:.::006 
EBFB 
BC3FS 
EC3Ft!O :.::..152"7 .1..31.9 0.046 0.396:::. 9 4 .. 2056 0.74B01. 1. 4~:1951. 0.04770 
IYFS:2 
ME{~N 0.1f378 O.f.:86E!7 0.696B7 0.20924 
Yeat-clas!s Weighted Inten1al Ewter-nal V.ii~tual I':O;·:t.SE/ 
('IVt.H·age f3t.anc:lat-d Btc:mrJ;;.,r-d F'opulati.on Int.SE 
F'n~d.ict.ion Er-r-Dr- Er-r-Dr- Analysis 
1.981. B. 56 t:)208 .. 3~1 0.21 0.06 El.21. 369:2!:.70 0.20 
ifif'J:.~ B.OO 2974. ::';:;. 0.20 0.10 7.76 2T57 .00 0 .. ~12 
1.9fcn 9 •. F1 CJ/96.'+0 0.22 0.17 t:l.97 "Jf3Ci4 • 10 0.77 
1984 7.75 2:327 .44· 0 •. 19 0.1.!:'· 7.62 20::::;4.00 0.80 
1.9B~· B.20 36:::.6.06 0.1.B 0.22 7 .99 2960.20 .1..2.2. 
.1986 B.:36 42~54. 02 o .. 14 0.20 .1. 4~3 
.19B7 6.71. f324 .. 64 0 .. :~;2 O.t,:.::; 1..99 
94 
Table 14.11 Mean fishing mortality, Biomass and Recruitment of 
haddock in Sub-area between 1966-1967. 
Mean Fishing Hortality l Biomass Recruits 
Ag es ' Ag es l 1000 tonn es i Age O 
2 to 6 i O to 3i 
l Year l H.Con i Disc l By-eat l Total i Sp St lY.C.lliillionl 
:------:--------1--------1-------- i-------:-------: ----1-------: 
i 1968 i 0.487 i 0.090 i 0.056 i 6470 i 
l 1969 l 0.841 l o. 093 l 0.197 i 2276 i 
l 1970 i 0.806 i 0.123 i 0.257 i 1360 i 
i 1971 i 0.632 i 0.109 i 0.074 l 1553 l 
i 1972 l 0.902 l 0.147 l 0.049 l 1594 i 
l 1973 i 0.785 l 0.128 l 0.031 l 852 i 
l 1974 i 0.648 l 0.143 l 0.099 l 1457 i 
l 1975 l 0.772 l 0.207 i 0.083 i 1993 l 
i 1976 i 0.827 i 0.157 i 0.119 i 826 i 
i 1977 i 0.801 i 0.132 i 0.166 i 522 i 
l 1978 i 0.864 l 0.192 l 0.057 l 606 l 
i 1979 i 0.935 l 0.088 i 0.053 i 633 i 
l 1980 i 0.847 i 0.082 i 0.081 i 1171 l 
l 1981 l 0.633 l 0.089 l 0.059 l 637 l 
i 1982 i 0.585 i 0.068 i 0.062 l 796 i 
l [983 l o. 802 i 0.147 i 0.047 i 709 i 
i 1984 l 0.895 i 0.095 l 0.031 l 1400 l 
i 1985 i 0.837 l 0.081 i 0.017 i 810 i 
i 1986 i 0.952 i 0.185 l 0.011 i 682 i 
l 1987 l 0.964 l 0.155 l 0.016 l 760 l 
258 l 68 l 16437 l 
793 l 69 l 11161 l 
875 l 70 l 80239 l 
404 i 71 i 74055 i 
289 l 72 i 19734 l 
282 i 73 i 67102 i 
246 i 74 i X122384 l 
225 l 75 l 10412 l 
290 l 76 i 14798 i 
223 i 77 i 23296 i 
123 i 78 l 36868 i 
103 i 79 i 66888 i 
144 i BO l 14735 l 
228 l 81 l 30192 l 
285 i 82 i 18799 i 
241 i 83 i 62811 i 
189 l 84 l 16016 i 
229 i 85 i 23314 i 
207 i 86 i 33155 i 
140 l 87 i 6434 l 
1--------------------------------------------------------------l 
Hean recruits at age O for period 1968 to 1987 l 37442 i 
95 
Table 14.12 Input for catch prediction of haddock in Sub-area IV. 
1987 Values used in Prediction 
Stock and Fishing Hortality F at age , rtean Wt. and Propn. Retained by Consumption Fishery 
1----------------------------------------------------------------------: 
Scaled mean F Hean values for period 1983 to 1987 
l Age l Stod Fi shing Hort ali ty 1983 to 1987 He an Wei ght !Kg. l : Prop. : 
Number : H.Con. : Disc l Ind l H.Con. l Disc l Ind l H.Con. l Disc l · Ind l Stod l Ret. l 
1---- l ----------l--------1--------l--------l--------l--------l--------l--------: --------1-------- l --------1-------: 
o l 6434007 : 0.001 l 0.003 : 
l l 4251050 l 0.005 l 0.106 l 0.034 l 
2 l 506448 l 0.398 l 0.522 l 0.014 l 
3 : 76785 : 0.878 l 0.225 l 0.007 : 
4 l 102333 : !.251 l 0.025 : 0.003 l l 
5 l 6839 l L 248 l 
6 l 4597 : L044 l 
7 l 914 l 0.969 l 
8 : 1541 l o. 780 : 
9 : 211 : l. 065 l 
l 10 : 57 l 1.065 l 
l He an F l Age 2 to 6 l Age O 31 
l Unscaled l 1.118 l O. 014 l 
l Scaled 
Recrui ts at age O in 1988 = 37442000 
Recruits at age O in 1989 = 37442000 
Recruits at age O in 1990 = 37442000 
0.002 l 0.006 l 
0.006 l 0.115 : 0.020 l 
0.349 l 0.479 l 0.015 l 
0.959 : 0.194 : 0.017 l 
1.305 l 0.025 l 0.008 : 
1.234 l 0.014 : 0.008 l 





Age 2 to 6 lAge O 31 
1.022 l 0.024 l 
1.118 l 0.014 l 









L 753 l 
1.836 l 
1.903 l 
Mean F for ages 2 to 6 in 1987 for human consumption landinqs + discards = 1.118 • 
0.045 : 0.009 : 0.016 l 
0.158 l 0.043 l 0.134 : 0.055 l 
0.215 l 0.203 l 0.275 l 0.430 l 
0.279 : 0.406 l 0.442 : 0.835 l 
0.362 l 0.659 l 0.641 l 0.980 l 
0.444 l 0.883 l 0.890 l 0.989 l 
0.606 l 0.555 : l. 173 l o. 987 l 
1.278 : !. 000 l 
l. 753 l 1.000 : 
1.836 l 1.000 l 
1.903 l 1.000 l 
Human consueption + discard F-at-age values in prediction are mean values for the period 1983 to 1987 
rescaled to produce a mean value of F for ages 2 to 6 equal to that for 1987 
Mean F for ages O to 3 in 1987 for søall-mesh fisheries = 0.014 • 
Industrial fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 
rescal ed to produce a mean val ue of F for ages O to 3 equal to that for 1987 
Table 14.13 Predicted catches and biomasses ('000 tl of haddock in 
Sub-area IV - 1988-1989. 
Year 
l 1987 l 19BB l 1989 l l 
---------------------------:-----:-----:-----:-----i -----l-----: -----l-----l-----1-----l-----: 
l Biomass l Jan of Year 
Total 
Spawning 
l l l l l 
l l l l l 
l 760 l 401 l 802 l 802 l 802 l 802 l 802 l 802 l 802 : 802 l 802 l 
l 140 l 140 l 112 l 112 l 112 l 112 l 112 l 112 l ll2 l 112 l 112 l 
l Hean F Ages 1 1 : 
l Human Cons. 
l Small-mesh 
2 to 6 11.12 11.12 10.00 10.22 10.45 10.67 10.89 ll.12 11.34 10.00 10.00 l 
O to 3 lO.Ol 10.01 10.01 \0.01 \0.01 \0.01 \0.01 \0.01 \0.01 10.00 \0.00 l 
l He an F !Year) /Hean F ( 1987) 
Human Con sump ti on 
Small-mesh Fi shery 
l Catch wei ght 
Human Consuæpti on 
Di scards 
Small-mesh Fi sheries 
Total landings 
Total catch 
l BiOA!ass l Jan of Yeartl 
Total 
Spawning 
Stod at start of 
l FO.ll Fml 
11.00 11.00 10.00 10.20 10.40 10.60 10.80 11.00 11.20 10.00 10.00 l 
11.00 11.00 :1.00 11.00 11.00 11.00 11.00 \1.00 11.00 10.00 :o.oo: 
l 107 l 110 l o l 24 l 44 l 61 74 l 85 l 94 l o l o l 
l 63 l 54 l o l 13 l 24 l 35 l 46 l 56 l 65 l o : o l l 
4 l 3 l 4 l 4 l 4 l 4 l 4 l 4 l 4 l o l o l 
l 112 l 113 l 4 l 29 l 49 l 65 l 78 l 88 l 97 : o l o : 
l 175 l 166 l 4 l 41 i 73 l 100 l 124 l 144 l 163 l o l o : 
l 401 : 802 11063 :1023 l 990 l 962 l 939 l '119 l 902 l o l o : 
l 140 : 112 l 233 : 202 : 177 : 156 l 139 l 126 l 114 l o l o : 
Stock at start of 
and catch during 1988 for F( 1989 ) = F( 




l Age l Stock No l H.Cons l Di scardsl By-catchl Total l l Agel Stod t!o : H.Cons l Di scards l By-catchl Total : l l 
: ----: ------------: ---------1---------: ---------:---------l :----l------------ t ---------:---------I---------:---------! 
o 
' 
374420(10 l o l 35067 r '12584 l 127651 l o r 37442000 l o l 35067 l 92584 l 12765! l l 
1 l 825364 : 2568 l 43942 l 7566 l 54077 : l l 4781477 l 14879 l 254565 l 43832 l 313276 l 
2 l 706659 l 144151 l 190BI7 l 6068 l 341036 l 2 l 137689 l 28087 l 37180 
l 1182 l 66449 l 
l l l 
l l 
3 l 133423 l 68549 l 13593 r 1190 l 83333 l 3 \ 203842 \ 104729 l 20767 : 1819 \ 127315 : l l l 
4 l 19710 l 12874 l 261 ' 74 : 13209 l 4 l 32273 l 21081 l 427 l 122 : 21629 l l l 
5 l 22172 l 14424 : 153 l 89 l 14667 l 5 l 4031 l 2622 : 28 
l 16 l 2666 : 
l l l 
l 
6 : 1608 l 942 l 12 l o l 955 l 6 l 5!70 l 3031 l 3'1 l 1 l 3071 l l l l l 
7 l 1324 l 731 l o l o l 73! l l l 7 l 468 l 259 l o : o l 259 : 
B l 284 l 138 l o l o l 138 .l 8 l m l 211 l o l o l 211 l l l l l 
9 : 578 : 349 : o l o l m: 9 l 109 l 66 . o l o l bli l l 
l !O l 59 l 36 l o l o : 36 l l lO l !BO l 109 l o : o l 10'1 l l l 
l----:------------:---------:--------- l---------:---------: :----l------------:--------- l---------:--------- t ---------: 




ASSESSHENT QUALITY CONTROL DIAGRAM 1 
STOCK: Haddock in Sub-area IV (North Sea). 
AVERAGE F(2-6,u) 
DATE OF YEAR 
ASSESSMENT l 1983 1984 1985 1986 
1984 1.02 11!1:: 111 111111111 1985 0.93 
1986 0.97 1.06 1.08 
1987 0.96 1.03 0.99 1.09 
1988 0.95 0.99 0.92 1. 14 
REMARKS: - Human consumption and discards. 
- Natural mortality assumptions change in 
1986/1987/1988 - based on Multispecies 
Working Group recommendations. 
1987 
1.12 
- Laurec/Shepherd tuning implemented in 1988. 
ESTIMATED TOTAL LANDINGS ('000 T) AT STATUS Q[Q F 
ASS ES SED YEAR 
IN 
1983 1984 1985 1986 1987 1988 1989 
FORECAST YR n/a n/a 217 300 117 194 88 
CURRENT YR n/a 155 263 141 164 Ill;;; 11111111111 ACTUAL 1681 138 167 161 113 
. F(assumed) [ 1 ] Actual SQC ~ Land~ngs (t) * F(actual) * exp -2{F(assumed) - F(actual)} 




Table 14.14 Cont'd 
ASSESSHENT lJUALITY CONTROL DIAGRAM 2 
STOCK: Haddock in Sub-area IV (North Sea). 
RECRUITMENT (AGE 0) UNIT: millions 
DATE OF YEAR CLASS 
ASSESSMENT 
1985 T -;;;6 1983 1984 1987 
1984 4419 Ill::: llllllllllll 1985 4396 
1986 44203 11070 23617 
1987 64948 20609 31400 58392 
1988 62811 16016 23314 33155 6434 
REMARKS: - 1984 and 1985 result from M = 0.2 assumption. 
- From 1986 on, Multispecies Working Group 
estimates have been used. 
SPAWNING STOCK BIOMASS ('000 T) 
DATE OF YEAR 
ASSESSMENT 
1983 1984 1985 1986 1987 1988 l 
1984 210 240 4901 4201 li l:!:~ 11 111111111 1985 226 180 315 3791 
1986 232 174 189 169 1441 1781 
1987 239 187 232 225 213 251 1 





REMARKS: - 1985 maturity ogive introduced; 1984 used knife-edge at 2+. 




Table 15.1 Nominal catch (in tonnes) of HADDOCK in Division VIa, 
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Total 17,176 14,830 13,935 18,437 30,045 











UK (England & Wales) 
UK (Scotland) 
UK (Northern rreland) 
Total 
WG total incl. discards 















Includes Divisions VIb and Vb. 












































Ta ble 15.2 Annua l weight and numbers of haddock caught in Oivision 
VIa between 1968 and 1987. 
------------------------------------------------------------------------
Weight ( 1000 tonnes l Nuøber ( millions l 
l Year l Total l H.Con i Disc i By-eat i Total i H.Con ' Di se i By-eat i 
' 
: ------:-------: -------1-------: -------: ------- f -------:-------f-------f 
i 1968 i 46 20 l 25 l o l 233 l 55 i 178 l o l 
' 1969 i 51 26 i 25 l o i 232 l 88 i 144 i o l 
' 
l 1970 ' 40 34 l 6 l o l 163 l 117 l 47 l o l 
' 
i 1971 l 58 46 i 12 i o l 225 i 132 i 93 i o i l 
l 1972 l 57 41 l lb l o l 237 ' 127 i 110 i o l 
' 
l 1973 i 40 29 i Il i o i 179 l 86 i 92i o i 
' 
i 1974 i 33 lB i 15 i o i 207 ' 50 i 157 i o l 
' 
l !975 l 47 14 l 33 l o l 280 l 41 ' 240 i o l 
' 
' 1976 ' 34 ' 19 l 15 i o i !55 i 59 i 96i o i 
' ' il977i 24 i 19 i 4 i o l BB i 58 i 30 i o i l 
i 1978 t 20 i 17 l 2 i o t 67 l 48 i 19 i o i 
i 1979 i 29 i 15 l 14 i o i 135 t 41 l 95 i o i 
' 
l 1980 i 17 t 13 i 5 l o t 721 38 l 34 t o t 
i !981 i 33 i lB i 15 i o i 142 : 58 t 84 i o i 
l 1982 l 40 l 30 l 10 l o l 144 l 87 l 57 l o l 
i 1983 i 36 i 29 l 7 : o i 83 : 49 : 34 : o i 
: 1984 l 46 : 30 i lb i o l !53 l 48 l 105 l o l l l 
l 1985 l 42 l 24 l 17 l o i 125 l 43 l 82 l o : 
l 1986 l 27 l 20 l 7 l o l 74 i 38 l 3b : o l 
l 1987 l 43 i 27 l lb l o l 147 l 50 l 97 i o l 
------------------------------------------------------------------------
Table 15.3 Values of natural mortality rate and proportion mature at 
age. 
l Age l Nat Horf Hat. l 
1-----:--------:-------: 
o l 0.200 l 0.000 : 
l: 0.200 : 0.000 t 
2 l 0.200 i o. 570 i 
3 l 0.200 l 1.000 l 
4 i 0.200 i 1.000 : 
5 l o. 200 i l. 000 i 
6 i 0.200 i l. 000 i 
7 i 0.200 i 1.000 i 
B l 0.200 l 1.000 i 
9 i 0.200 i 1.000 i 
rable 15 4 Total international catch at age ('000) of haddock in 
Division VIa. 
---------------------------------------------------------------------------------------------------------------
l Age\ 1978 l 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1985 l 1986 l 1987 l Age\ l l l l l 
l ----1---------l---------1--------- l ---------1--------- l--------- l---------:---------:---------:---------: ----1 
o : 571 56971 131 7641 1361 20841 2691 1551 29791 14971 o : 
l : 159421 700701 227291 2511 154921 145241 989761 228201 81271 889561 l : 
2 l 20951 172821 219271 839111 50191 202331 86261 789221 112351 168111 2 l 
3 : 9711 18651 56361 206971 73b76l 60401 129101 40671 453671 101431 3 : 
4 : 243571 4701 9221 17681 81671 361221 62421 41841 18231 238391 4 l 
5 l 29381 98631 1431 1941 8981 33981 227901 17891 9161 14511 5 l 
6 l 3511 8331 30821 391 1081 5971 24491 111891 4491 11151 6 l 
7 : 2471 1141 2291 8221 2721 411 371l 9641 2611: 6411 7 l 
8 l 3381 1451 221 391 2881 1941 431 841 3441 18171 8 l 
9 l 71 281 51 141 311 1951 441 41 381 3261 9 : 
Ta ble 15.5 Total international mean weight at age (Kg. l of haddock in 
Division VIa. 
---------------------------------------------------------------------------------------------------------------
l Age l 1978 : 1979 l 1980 l 1981 : 1982 l 1983 l 1984 l 1985 l 1986 l 1987 l Age\ l l l l l l l 
:----' --------l---------f---------f ---------1--------- l ---------1---------l---------l--------- l---------: ----l 
: 0.068 : 0.032 l 0.077 : 0.082 l 0.038 l 0.050 : 0.059 l 0.019 : 0.064 : 0.028 : o l l l l l l 
0.134 l 0.182 : 0.134 : 0.252 l 0.157 l 0.178 l 0.149 l 0.138 : 0.182 : 0.168 : l l l l l l l l 
0.278 l 0.325 l 0.319 l 0.245 l 0.273 l 0.282 : 0.319 l 0.268 : 0.270 l 0.270 l 2 : l l l l l l l 
0.388 : 0.457 l 0.572 l 0.467 l 0.376 l 0.461 l 0.456 l 0.486 : 0.362 0.418 : 3 : l l l l l l 
0.516 l o. 730 : o. 719 : 0.887 : o. 746 l 0.557 : 0.688 l 0.636 : 0.637 0.566 l 4 : l l l l 
0.827 l 0.777 : 0.998 : 0.975 l 1.126 : 1.002 l 0.667 l 0.802 : 0.903 0.880 : 5 : l l l l 
1.045 : 1.040 l 0.985 l 1.376 : 1.539 l 1.370 : 1.087 l 0.868 : 1.115 1.105 : 6 l l l l l l 
1.152 : 1.491 : 1.143 : 1.294 l 1.549 : l. 716 l 1.392 : 1.272 l 1.043 1.250 : 7 l l l l l 
8 : 1.399 : l. 944 l 1.565 l 1.347 : 1.514 l l. 558 : 2.075 l 1.277 : 1.418 1.147 : 8 l l l l l l 




Table 15.6 Haddock in Division VIa. Scottish research vessel survey 
indices for haddock aged 1- and 2 in Oivision VIa. 
Year- age 1 age 2 
.1979 6B~S B94 
1980 894:3 879 
19t3.1. 1.8 2tJ57 
.1CfB2 7:_1 92 
,1t?B:;:; 
.108 64 
,1Ci'B4 22389 457 
.198!:\ 1263 ~)44 
1.98tJ 66::-::. .1.898 
.1987 ~574!:'· 464 
.tci!38 858 :.::.580 







Fleet , Pred. , SE(q) ,Partial,Raised, SLOPE , SE ,INTRCPT, SE 
q F , F , Slope , ,Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-18.48 ' 0.306,0.0011 ,0.0054, o.ooo, 0.000,-18.480, 0.117 
,-18.89 ' 2.192,0.0001 ,0.0013, o.ooo, 0.000,-18.891, 0.651 
,-17.67 ' 1.402,0.0006 ,0.0098, o.ooo, 0.000,-17.673, 0.416 
,-19.11 ' 1.480,0.0007 ,0.0120, o.ooo, 0.000,-19.115, 0.440 
,-20.82 ' 1.637,0.(1(104 ,0.0007, o.ooo, 0.000,-20.823, 0.486 
Fbar SIGMA(int.) SIGMA(ext.) SIGHA(overall) Variance ratio 
0.005 0.286 0.223 0.286 0.611 
Fleet , P red. 
q 
SUMHARY STA TISTICS 
, SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
F , F , Slope , , intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-14.21 ' 0.705,0.0767 ,0.4015, 0.000, 0.000,-14.210, 0.269 
2 ,-14.86 , L504,0.0046 ,o.0764, o.ooo, o.ooo,-14.862, 0.447 
,-13.75 ' 1.133,0.0280 ,0.1799, o.ooo, 0.000,-13.751, 0.336 
,-15.02 ' 1.150,0.0394 ,0.1925, o.ooo, 0.000,-15.022, 0.341 
5 ,-17.14 '1.163,0.0142 ,0.1601, o.ooo, 0.000,-17.143, 0.346 
Fbar SIGMA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
o.m o.460 o.265 0.46(1 o.332 
SUHMARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
, F , Slope , , lntrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-14.08 ' 0.425,0.0877 ,0.6694, o.ooo, 0.000,-14.076, 0.162 
2 ,;12.98 '0.437,0.0302 ,0.5544, o.ooo, 0.000,-12.983, 0.130 
,-13.06 ' 0.290,0.0556 ,0.5189, o.ooo, 0.000,-13.065, 0.086 
,-14.30 ) 0.429,0.0811 ,0.3375, o.ooo, 0.000,-14.300, 0.127 
,-17.09 ' 0.481,0.0149 ,0.4889, 0.000, 0.000,-17.093, 0.143 
Fbar SIGHA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
0.506 0.176 0.103 0.176 0.346 
SUHHARY STAT!ST!CS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
q F , F , Slope , , lntrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-13.97 , o.417,0.0972 ,0.9523, o.ooo, o.ooo,-13.974, o.m 
,-12.37 ' 0.450,0.0556 ,0.7848, o.ooo, 0.000,-12.372, 0.134 
,-12.95 ' 0.317,0.0626 ,0.6455, o.ooo, 0.000,-12.946, 0.094 
,-13.99 ' 0.363,0.1106 ,0.4051, o.ooo, 0.000,-13.990, 0.108 
-17.08 l 0.385,0.0151 ,o. 7118, o.ooo, 0.000,-17 .081, 0.114 Fb~r SIGHA(int. l SIGHA(ext. l SIGHA(overall) Variance ratio 










Fleet 1 Pred. 1 SE(q) ,Partial 1Raised 1 SLOPE 1 SE ,INTRCPT, SE 
, F 1 Slope 1 1 Intrcpt 
__ , ___ , __ l __ , __ , __ , __ , __ , __ 
1 ,-13.31 l 0.790,0.1889 ,1.1256, 0.0001 0.000,-13.3091 0.302 
2 1-12.41 , o.544,0.0538 ,0.6488, o.ooo, o.ooo,-12.406, 0.161 
3 1-13.24 l 0.247,0.0465 10.5925, o.ooo, 0.000,-13.2431 0.073 
4 ,-14.17 l 0.475,0.0927 ,0.3418, o.ooo, 0.000,-14.166, 0.141 
5 1-17.40 l 0.312,0.0110 ,o. 72941 o.ooo, 0.0001-17.402, 0.093 
Fbar SIGHA(int.) SISHAlext.) SISHA(overall) Variance ratio 
0.610 0.166 0.130 0.166 0.611 
SUHHARV STATISTICS 
Fleet 1 Pred. 1 SE(q),Partiaf1Raised, SLDPE 1 SE 1 ltnRCPT, SE 
q F 1 F 1 Slope 1 , Intrcpt 
__ , ___ , __ , __ , __ l __ , __ , __ , __ 
1 ,-13.27 1 0.58410.1964 10.86091 o.ooo1 o.ooo,-13.270, 0.223 
2 1-12.56 l 0.548,0.0462 ,0.61441 o.ooo, 0.0001-12.559, 0.!63 
3 1-13.63 1 o.583,0.0317 10.4381 1 o.ooo, o.ooo1-13.626, o.173 
4 1-14.43 l 0.44710.0715 10.41671 o.ooo, 0.000,-14.426, 0.133 
,-18.03 l 0.582,0.0058 ,1.0547, 0.0001 0.000,-18.0351 0.173 
Fbar SIGHA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
0.602 0.241 0.182 0.241 0.569 
SUHHARV STATISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial,Raised 1 SLDPE 1 SE 1INTRCPT, SE 
q F 1 F 1 Slope 1 1 Intrcpt 
--1---1--'--'--1--1--1--1--
1 1-12.85 t 1.00610.2995 11.1557' 0.0001 0.000,-12.848, 0.384 
2 1-12.84 l L06410.o349 10.54121 o.ooo1 o.ooo1-12.837, o.316 
3 1-14.03 l 0.73310.0212 10.76191 o.ooo, 0.000,-14.030, 0.218 
4 ,-14.56 l o.121,o.o628 ,0.36291 o.ooo, o.ooo,-14.555, o.214 
5 ,-18.10 l L128,o.o054 ,1.5153, o.ooo, o.ooo1-18.102, 0.335 
Fbar SIGHA(int.) SIGIIA(ext.) SISHA(overall) Variance ratio 
0.676 0.394 0.250 0.394 0.403 
SUHHARV STATISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial,Raised, SlDPE 1 SE 1INTRCPT1 SE 
q F 1 F 1 Slope 1 1 Intrcpt 
--1---•--1--1--'--'--'--'--
1 1-12.70 , o.8o7,0.3472 ,1.5672, o.ooo, o.ooo,-12.7001 o.308 
2 ,-12.10 l o.88o,o.o4o2 ,0.5849, o.ooo, o.ooo,-12.698, o.261 
3 ,-14.08 l 1.004,0.0202 ,0.3923, 0.0001 0.0001-14.077' 0.298 
4 ~-14.35 ' 0.65610.0772 10.53211 o.ooo, 0.000,-14.349, 0.195 
5 ,-17.58 l 0.84510.0092 ,2.94071 o.ooo, o.oool-17.579, 0.251 
Fbar SIGHA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
0.889 0.364 0.364 0.364 1.000 
Table 15.8 Total international fishing mortality rate at age of 
haddock in Division VIa between 1968 and 1987. 
i Agei 1968 i 1969 i 1970 i 1971 i 1972 i 1973 i 1974 i 1975 i 1976 i 1977 i Agei 
~ ---- ~ --------- ~---------1 ---------1---------1---------1--------- t ---------:---------1---------: ---------l----l 
o i 0.002 i 0.130 i 0.061 i 0.075 i 
1 i 0.159 l 0.006 l 0.489 l 0.383 l 
2 l 1.077 i 0.301 l 0.046 l 0.647 i 
3 l 0.800 l 1.000 l 0.293 l 0.459 l 
4 i o. 503 i 1.182 i 0.840 i 0.430 i 
5 l 0.625 l 0.905 i 0.410 l 0.384 l 
6 i 1.099 i 0.885 l 0.903 : 0.607 : 
7 l 1.045 : 1.561 l 1.081 l 0.147 l 
8 i 0.900 i 0.900 l 0.900 l 0.407 l 
9 i o. 900 l o. 900 l o. 900 l o. 407 l 
0.151 i 0.100 i 
0.352 l 1.060 : 
1.111 i o.m i 
1.436 l 0.848 l 
0.688 l 0.473 i 
0.580 l 0.994 i 
0.744 i 0.890 i 
0.519 l o. 515 : 
o. 793 : o. 744 : 
0.793 l o. 744 l 
0.123 l 0.153 i 
0.590 i 0.591 i 
0.830 : o. 6B9 : 
0.818 l 0.612 i 
o.m i o.m 1 
0.271 i 0.531 : 
1.408 i 0.573 : 
0.928 : 1.721 : 
0.838 : 0.830 i 
0.838 : 0.830 : 
0.152 : 0.067 i o i 
1.222 i 0.951 : 1 : 
0.507 : 0.547 l 2 i 
0.749 i 0.512 : 3 : 
o.m, 1 o.714 1 4 : 
0.706 : 0.697 l 5 : 
0.502 : 0.539 : 6 i 
0.237 : 0.332 : 7 : 
0.573 i 0.559 i B l 
0.573 : 0.559 : 9 : 
l Age\ 1978 l 1979 l 1980 l 1981 l 1982 l 19a3 l 19a4 : 19a5 l 1986 i 1987 l Agel 
:----: ---------1---------l-------- •---------1---------: ---------1---------:--------- f ---------1--------- l----: 
o : o.ooo : 0.012 : 
1 : o. 350 i o. 555 i 
2 : 0.376 l 0.799 : 
3 i 0.2aa i 0.679 l 
4 : o.aoo l 0.220 l 
5 i 1.057 i 0.930 : 
6 l 1.001 l 1.050 l 
7 l 0.571 i 1.147 : 
a 1 o.m 1 o.ao4 1 
9 : 0.744 i o.a04 l 





0.096 o. 454 
o.aa2 0.035 
o. 979 0.622 
o. 703 l 0.430 
0.703 l 0.436 
o. 003 l o. 005 i 
0.232 i 0.419 l 
0.192 l o. 534 
o. 49B i o. 371 
o. 522 i o. 489 
o. 445 : o. 429 
0.495 l 0.605 
o. 348 : o. 354 
o. 462 l o. 450 
0.462 l 0.450 
0.003 l o. 002 : 0.006 : 0.005 : o : 
0.324 : 0.409 : 0.147 : 0.232 : 1 : 
0.473 : 0.466 : 0.362 : 0.506 i 2 : 
o. 794 : 0.510 : 0.538 : 0.652 : 3 : 
0.827 l 0.656 : 0.3a3 : 0.610 : 4 : 
0.663 : 0.602 : 0.287 : 0.602 : 5 : 
0.634 l 0.828 l 0.293 : 0.676 : 6 : 
o. 9a7 : o. 556 : 0.461 i o.a89 : 7 : 
0.781 : 0.630 l o.m : o.6a6 : a : 
o. 7a! : o. 630 : 0.393 i 0.6a6 : 9 i 
105 
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rable 15 9 Stock numbers at age ('000) of haddock in Oivision VIa 
between 1968 and 1987. 
l Agel 1968 l 1969 l 1970 l 1971 l 1972 l 1973 l 1974 l 1975 l 1976 l 1977 l Agel 
1---- f ---------1---------:--------- f ---------1---------:---------: ---------1---------: ---------1---------l----: 
o l 190311 248461 3198261 1008151 1117041 2276841 
l l 9707341 155561 17870 l 246340 l 765821 786481 
2 l 631421 6781711 126601 89711 1375241 44098 l 
3 l 60881 176161 4107931 98971 38461 370591 
4 l 9871 22391 53051 2508271 51201 7491 
5 l 16011 4891 5621 18761 133b3bl 21061 
6 l 228551 7021 1621 3051 10461 612561 
7 l 12161 62341 2371 541 1361 4071 
B l 791 3501 10711 661 381 661 































774121 o : 
232031 1 : 
900t: 2 l 
981361 3 : 
121861 4 : 
14781 5 : 
12981 6 : 
11941 7 : 
711 8 : 
291 9 : 
: Agel 1978 : 1979 : 1980 : 1981 l 1982 : 1983 : 1984 : 1985 : 1986 : 1987 : Age: 
l----1---------: ---------: ---------: ---------: --------- f ---------1---------1---------l--------- f ---------1---- f 
o : 2196161 
l l 592721 
2 l 73381 
3 l 42651 
4 l 481481 
5 l 48841 
6 l 6031 
7 l 6201 
8 l 7011 





















569521 4812051 91354! 80229 l 
823221 465061 3920951 7 4552 l 
316221 534591 25046 l 232093 l 
205421 l 21370 l 256521 127751 
219751 1021781 120731 94911 
27391 106781 512891 43221 
3021 14371 56941 216291 
10131 1511 6431 24721 
8521 5851 871 1961 











3183301 o l 
4723761 1 l 
463411 2 l 
231221 3 l 
570361 4 l 
35041 5 l 
24781 6 l 
1184i 7 l 
39941 a 1 
7171 9 l 
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Table 15.10 Haddock in Division VIA. Output from program RCRTINX2-
North Sea indices only. 
Ysarclass = 1985 
Survey/ Index Slepe 
Series Va lue 
IYFS 6 3630 1 595 
EGFS 5. 0160 1 593 
SGFS 5 .4549 o. 000 
EGFBO 5 5090 3n 070 
IYFS2 5u 7900 1 674 
MEAN 
Yearclass = 1986 
Survey/ Index Slepe 
Series Va lue 
IYFS 6.7867 1 .668 
EGFS 5.6451 1 574 
SGFS 5.4819 2.475 
EGF&J 5. 5872 2.695 
IYFS2 6. 5568 1 .704 
MEAN 










-5 064 o 7759 
-4 207 o 8689 
o 000 o. 0000 
-14 453 o. 2121 
-4 974 o 6t02 
Inter- Rsquare 
cept 
-5. 578 0.7304 
-4.066 0.8587 
-9.091 o. 9451 
-11 .941 o. 2443 




No Predicted Sigma Standard Weight 
Pts Va lue Er ror 
15 5 0839 o 55391 o 58130 o 27754 
9 3. 7843 o 420m3 o. 45829 o 44651 
o o 0000 o 00000 o 00000 o 00000 
8 2. 4604 1 96745 2 25149 o .01850 
15 4. 7204 o 73449 o 76548 o. 16005 
4.6274 0.98125 0.98125 0.09740 
No. Predicted Sigma Standard Weight 
Pts Va lue Er ror 
16 5.7424 0.60510 0.65834 o. 0~709 
10 4.8213 o. 41234 0.43587 o 19869 
5 4.4791 0.22931 0.25158 o. 59638 
9 3. 1186 1 .69288 1 86336 0.01087 
16 5n 9721 o 69060 0.76168 0.06506 
4. 5872 o .94910 0.94910 o .04190 
No. Predicted Sigma Standard Weight 
Pts Va lue Er ror 
17 1 .9124 o. 61456 o. 77803 o 62502 IYFS 
EGFS 
SGFB 








































Table 15 11 Haddock in Oivision VIa. Output from program RCRTINX2, 
including Scottish Division VIa survey indices . 


























J Yf2an: l ass 
3 ~ !3uJ-vey/ 
ij Sf,~r-.ies 









;.!:)" ~36~:~0 1 ~59~1 
5.0160 1 59:.::. 
e.O 4~.1·4·9 o .. 000 
~5 .. 5090 3 .. 070 
~.o.w;'u~; 0.479 
b .. .1.420 1 010 




6. 7f:367 .1 .. 66B 
~5"b4~1.i .1. ~374 
!:.\ .. 4E!1 "i' 2 .. 475 
5. 5fJ72 ::.:: .. 69:j 
8 .. 6~i6:2:. o. ;':\OE! 
B .. un4 1 .009 




4 .. :':,747 1. .7BO 
~;:; .. 1.~·27 ~5 .. 46'7' 
6.7558 o .. ~,LI.::;; 
lA!c~i~,Jht.eci 
F'rver-age 
In t.E-~r--- f~>3q u a t-e~ 
c.:ept 
-:.'\ .. 064 O. Tl~i"i 
-·-4.207 0.868'7' 
0.000 0 .. 0000 
-·-14 u 4~5:3 0.:.:::.1:;::.1. 
l 77.'.2 O .. C:J629 
-2 .. 028 o. 5572 
-·-4. S'74 O. t16:-s2 
Inter-- F-<squan:~ 
C:E~pt 
-~5 .. 57B O .. T304 
--4.066 o .. B:5f37 
-"i .. 091. o. ':?451. 
·--1..1 .94.1 0.:2443 
.1 ..495 o .. ;3969 
·-2.02.1 !) :56.t:::r. 
--5 .. 1'77 o. 67~·3 
Inter- F-<square 
cept. 
-·-6 .. 231. 0.7501 
--2B .4<;>6 0.0729 
1 .298 0.661:!.1 
Int.E~FTlial 
StanrJ.oH-d 









;'.\ .. 04 




4 .. B4 
3 .. 64 
1~)4. 79 0.:31. 
74 .. .1.6 0.34 
:3~)tJ" 2t> o.::::.7 
.1..17 .. t):.;~ 0.23 
B.1 .74 0 .. 27 
1.26 .. '?l3 0 .. .19 
::;;EJ.OB 0 .. 49 
No .. F'r"E~d:i.c:t.;;;d f.J.igma 
Pt~·:; ve., lue 
1.5 5 .. 0El39 o .. ~)~~~:::;c; .1 
9 :3. 7B4:.::. o .1+2088 
o 0 .. 0000 0 .. 00000 
B 2.4604 .1 .. 96745 
i:J 4 .. Bf34'7' o .. 7:;:::~~0:~ 
6 L~ .. 1.7TS o. 90'.255 
1.5 1.1- .. 7204 o .. T:C.449 
4 .6274 o ."iB1.2;:, 
No. F'l'"ed i c t:E?cl Sigma 
Pt.s \)aJ. UE~ 
16 ~5 .. 742 ... :~ 0.6051.0 
.10 4 .. B21:'r. 0 .. 4.1.2:::';4 
" 
4.47Ci'J. 0.2'2931. 
9 ::::; .. .1.1.B6 .1. .6'1'.:::8E! 
7 5 .. !3B90 o. 7509~'i 
7 6 .. ::::::::r.:-'54 O.B079::::; 
:!.6 5. 972.1 0.69060 
4 .. 5B72 o. 94(1.10 
No. Pred.i.cb:~cl f:Jigma 
F't.s Va lue 
1.7 1. .9124 0.614!:.i6 
.10 --1..1 • 25~<4 3.7.1.661. 
8 4.9686 0.74.1.6!:1 
4.7.1.2B 1. 0.1 ~)1.fj 
E;{ternal V.irtllal 
Standat-d Pnp1.1lat.ion 
ErT or· Anal y:; is 
0 .. 0'7' L!- .. 42 n::::..:32 
O •. iS ::::;.!36 47 .. 51. 
0.2FJ 5.97 :.::.9:3' ... 1.0 
o.::r.7 4 .. ::-::2 7t). ~3!:i 
0 .. ::.::4 4.20 66 .. ;.'\4 




o .. ~·Bl30 o 2L:23c;• 
o .. 4!'.':·B2'7' o" :::;~::;·77\:1 
0 .. 00000 O .. OOOOt:·, 
L n 2~).149 o .014Ei2 
o" 7t-:11.J~.:t:::. o 1:?1.47 
O. 9B64:5 0 .. ()772::::. 
o. 7h54f3 o .. .1'.:-':EJ::!~ 




o .. l{-:35B'? o . .1B::;.:::6 
O .. 2~jl5E~ o. 5~5o:~:;r~ 
1 .. 8lJ:s:36 O .. Ol0(1::T, 
o. E!99:t:S 0" o4:::::o9 
1. .. 0.1.169 o .. o::Ho4 
0.76.1.6B o p 0600~\ 
o .. 94910 o .o:::r.B67 
Bt'.io1ndar .. d I;Je:i.t;Jhi: 
Er-ror 
o. 77ao::::. o.:s896B 
6. 9:::m:.::5 !) "(H)/~90 
o .79.1.49 0 .. 376!:·4 
1 .0.15.1B 0.22BBB 
E:-ct.SE/ 
In i:.. SE 
0 .. 30 
0 .. 52 
l) .. 7~.\ 
.t . !57 
O.B7 
.1.:21. 
2 • .1:.:: 
Table 15.12 Mean fishing mortality, biomass and recruitment of 
haddock in Division VIa between 1966-1967. 
i'fean Fishing Mortality : Biomass Rerruits 
Ag es : Ag es : 1000 tonnes l Age (l l 
2 to 6 : l to 1: 
: Year : H.Con : Di se : By-eat : Total : Sp St :v.c. lliillion: 
i------!--------~ --------1-------- ~-------:-------i----\ -------1 
: 1968 l 0.648 : 0.173 : o.ooo : 197 l 35 : 68 : 19 l l l l 
: 1969 l o. 781 : 0.074 : 0.000 : 187 : 113 : 69 : 2r 1 l ~ l 
: 1970 : 0.480 : 0.018 : 0.000 : lb4 : l bO : 70 : 320 l l 
: 1971 : 0.394 : 0.111 : 0.000 : 185 : 145 : 71 : 101 : 
l 1972 : o. 706 : 0.206 l 0.000 : 125 : 98 : 72 : 112 : l 
: 1973 : 0.645 : 0.105 : 0.000 : 75 l 58 ~ 73 : 228 : 
: 1974 : 0.664 : 0.152 : 0.000 : 64 : 35 l 74 : bOb : 
: 1975 : o.m: 0.120 : 0.000 l 109 : 31 : 75 : 53 : l 
: 1976 : 0.528 : 0.099 : 0.000 : 82 : 54 : 7b l 33 : l 
l 1977 : 0.514 : 0.088 : o.ooo : 59 : 54 : 77 : 77 : l 
: 1978 : 0.645 : 0.059 : 0.000 : 43 : 34 : 78 : 220 l l 
: 1979 : 0.664 : 0.072 : 0.000 l 64 : 26 : 79 : 549 : l 
: 1980 : 0.537 : 0.036 l 0.000 : 103 : 32 l 80 : 48 : l l 
: 1981 : 0.297 : 0.077 : 0.000 : 127 : !li l 81 : 101 : l 
: 1982 : (1,.)63 : 0.067 l 0.000 : 122 : 105 : 82 l 57 l l l l 
: 1983 : 0.383 : 0.103 : 0.000 : 105 : 90 : 83 l 481 : l 
l 1984 : 0.584 r (1, 095 : 0.000 : 128 : 66 : 84 : 91 : l 
i 1985 : 0.532 : 0.080 : 0.000 : 110 i 73i 85 : BO l 
: 1986 : 0.287 : o. 085 : o.ooo : 86 : 69 : 86 : 143 l l 
: 1987 : 0.539 : 0.070 : 0.000 : 86 : 62 : 87 : 22 : 
1--------------------------------------------------------------: 




Table 15.13 Input for catch prediction of haddock in Division VIa. 
1987 Values used in Prediction 
Stod and Fishing Hortality F at age 1 Hean Wt. and Propn. Retained by Consumption Fishery 
1----------------------------------------------------------------------: 
Sea! ed mean F He an val u es for per i od 1983 to 1987 
: Age: Stock Fishing Hortality 1983 to 1987 Mean Weight (f:g.l : Prop. : 
Nuæber i H.Con. : Disc i Ind : H.Con. i Disc : lnd : H.Con. : Disc : lnd : Stod i Ret. : 
l ----l----------:--------1--------l--------l-------- l --------1-------- f --------1--------1--------: --------: -------: 
o : 22336 : 
1 : 114098 : 
2 : 46341 : 
3 : 23122 : 
4 l 57036 : 
5 l 3504 : 
6 : 2478 : 
7 : 1184 : 
a : 3994 : 
9 : 717 : 
: Kean F i 
: Unscaled : 
: Sea! ed 
0.077 : 
0.016 : 0.309 : 
0.222 : 0.284 : 
0.591 : 0.061 : 




o. 686 : 
0.686 : 
Age 2 to 6 
0.609 
lAge l t: 
: 0.000 : 
Recruits at age O in 1988 = 168000 
Recruits at age O in 1989 = 168000 
Recrui ts at age O in 1990 = 168000 
0.024 : 
0.031 : 0.655 : 
(1,190 i 0.326 : 
0.5!6 : O.ll7 i 
0.638 : 0.017 : 
0.554 : 0.016 : 
0.668 : 0.003 : 
o. 717 : 
0.649 : 
0.649 : 
Age 2 to 6 
0.552 
0.609 
lAge l l i 
: 0.000 : 
: 0.000 : 








1. 495 : 
1.560 : 
Hean F for ages 2 to 6 in 1987 for human consumption landings t discards = 0.609 • 
0.044 : 0.044 : 
0.156 : 0.163 : 0.047 : 
0.228 : 0.282 : 0.373 : 
0.281 : o.m : o.so8 : 
0.318 : o. 617 : o. 977 
0.412 : 0.85] : 0.977 . 
0.353 : 1. l 09 : (J. 997 : 
1. 334 : 1.000 : 
1.4951 1.000 : 
1.560 : l. 000 : 
Huaan consumption f discard F-at-age values in prediction are mean values for the period 1983 to 1987 
rescal ed to produce a aean va lue of F for ages 2 to 6 equal to that for 1987 
Nean F for ages l to f in 1987 for small-mesh fisheries = 0.000 • 
Industrial fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 
rescaled to produce a aean value of F for ages l to l equal to that for 1987 
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Table 15.14 Predicted catches and biomasses ('000 tl of haddock in 
Division VIa - 1988-1989. 
Year 
:1987 :1989 l 1989 
--------------------------- ~ ----- ~ ----- ~ ----- ~ ----- ~ -----!-----i-----~ -----l-----:-----:----- i 
Biornass 1 Jan of YEar 
Total 86 : 66 : b4 : 64 : 641 64 : 64 : 64 : 64 : b4 : 64 ' 
Spa i/ni ng 62 : 55 41 : 41 : 41 : 41 l 41 l 41 : 41 41 41 : l 
l nean F Ag es 
l Human Cons. 
: Small-rnesh 
2 to 6 \0.61 \0.6\ lO.OO :0.12 \0.24 \0.37 \0.4'1 10.61 \0.73 :0.00 \0.00: 
i to 1 :0.00 10.00 :0.00 10.00 :0.00 :0.00 :0.00 :0.00 :0.00 \0.00 :0.00 : 
lMean FiYearl/Mean Fii9B7l 
Human eonsumption :1.00 :1.00 :o.oo \0.20 \0.40 \0.60 :o.ao :1.00 
: Catch ~eiqht 
Human Consuilipti on 27 : 21 : o : 5 : 9 : 12 : 15 : lB 
Di scards 16 : 6 : 1) : "l 5 : 7 : 9 l 10 l 
S~al!-mesh Fisheries o : o : o : o : o : o : o : o 
Total Jandings 27 : 21 : {)i 5 ~ 9 : 12 : 15 ~ 18 
Total catch 43 : 27 o l 7 l 13: 19 : 24 : 28 
: Bio;nass l Jan of Year+! 
Total 6b 64 : 97 : 88 : 80 : 73\ 66 : 61 
Spawni ng 55 ' 41 i 62 i 54 : 48 : 4~ l L 1 37 : 3" 
Stod at start of and catch during 1988 
-----------------------------------------.. ----------------
: F0.1: Fmax: 







20 l o : o : l 
12 l o : (l : l 
o : o : o : 
20 : o : o : 
32 : o : o : 
56 : o : o : 
26 : o i o i 
St ock at start of and catch during 1989 
for F( 1989 l = F( 1988 l 
Age: Stod No : H.Cons : lhscardsl Bv-catchl Total r l Agei Stock No l fl.Cons l Discardsl By-catchl Total l 
j ----; ------------l---------1--------- l---------:---------: ~ ----:------------i---------:--------- f---------l---------l 
(i : 16BOOO i o i 36M : o : 3660 ' l l} : 168000 \ o \ 3660 : o : 3660 : 
l : 16'137 : 364 : 7344 : o ' 7707 l : l l 134242 : 2883 l 58205 l o : 61088 : 
2 i 67522 : 9292 : 1'5blq : o i 24911 : 2 : 6983 : 961 : 1615 \ o \ 2576 : 
3 : 22891 7937 i 1887 : o : 9823 : 3 : 32971 i 11436 l 2719 l o : 14155 : l 
4 9&66 : 4242 : 101 : o : 4342 ' 4 : 9952 i 4279 : 101 i o : 4380 : 
' 5 : 25378 i 9861 : 230 : o l 10091 : 5 : 4197 : 1631 : 38 i (l: !669 i 
6 : t572 702 : 2 : o : 704 : 6 \ 11748 : 5244 : 15 ' o : 5259 \ 
7 : 1033 : 485 : o : !} : 485 l 7 : 658 309 : o o : 309 
l 
l 
fl 398 : 174 : o : Q : 174 : 8 : 413 : 181 \ o l (): 181 : 
9 i !647 : 720 o : l) : 720 : 9 : 875 l 383 : o l o 383 : l 
\----~------------i---------}---------:--------- l---------~ ; ---- ~ ------------ ~ ---------~---------i---------~ ---------1 
! ilt : 65746 i 2m2 : 5516 i o i 26818 i i Wt : 63838 : 17890 l l 0402 : o : 28292 : 
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Table 15.15 
ASSESSHENT QUALITY CONTROL DIAGRAM 1 
STOCK: Haddock in Division VIa (West of Scotland). 
AVERAGE F(2-6,u) 
DATE OF YEAR 
ASSESSMENT 
l 1983 1984 1985 1986 1987 
1984 o. 70 Il~ l:: 111 111111111 1985 0.52 
1986 0.51 0.77 0.90 
1987 0.53 0.83 0.89 0.67 
1988 0.49 0.68 o. 61 0.37 0.61 
REMARKS: - 1988 Laurec/Shepherd tuninq irnplemented. 
- Human consumption and discards. 
ESTIMATED TOTAL LANDINGS ('000 T) AT~ QQQ F 
AS SESS ED YEAR 
IN 
t983 1984 1985 1986 1987 1988 1989 
FORECAST YR n/a n/a 25 28 23 25 18 
CURRENT YR n/a 27 32 34 31 lill;; 11,111 r 1111 ACTUAL 291 28 22 24 19 
. . F(assumed} [ 1 J Actual SQC ~ Landwqs (t) * Ffactual) * exp -2{F(assumed) - F(actual)} 
REMARRS: 1 Provisional fiqure in 1984; not corrected here. 
cont'd. 
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Table 15.15 Cont'd 
ASSESSHENT QUALITY CONTROL DIAGRAM 2 
STOCK: Haddock in Division VIa (West of Scotland). 
RECRUITMENT (AGE 0) UNIT: millions 
DATE OF YEAR CLASS 
ASSESSMENT 
1985 l 1983 1984 1986 1987 
1984 308 
lill :!111 111111111 1985 331 
1986 409 71 121 
1987 477 80 135 247 
1988 481 91 80 143 22 
REMARKS: 
SPAWNING STOCK BIOMASS ('000 T) 
DATE OF YEAR 
ASSESSMENT 
1983 1984 1985 1986 1987 1988 l 1989 l 1990 
1984 67 54 721 701 lill::~ 11 111111111 1985 95 74 80 671 
1986 89 64 62 62 381 331 
1987 84 59 65 59 62 601 641 
1988 90 66 73 69 62 55 41 1 321 
1Forecast. 
REMARKS: - 1988 Laurec/Shepherd tuning implemented. 
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Tab le 16. 1 Nominal catch (in tonnes) of HADDOCK in Division 
VIb, 1978-1987, as officially reported to ICES. 
Country 1978 1979 1980 1981 1982 
Denmark 
Faroe Islands 11 20 5 1 21 
France 3 4 1 10 32 
Germany, Fed. Rep. 17 4 
Ireland 61 
Norway 4 16 2 10 3 
Spa in 6 88 121 
UK (England & Wales) 2,365 1,654 6,261 9,005 3,736 
UK (Scotland) 2,060 548 1, 051 27 5 
Total 4,504 2,242 7,343 9 l 141 3,992 
Country 1983 1984 1985 1986 1987 1 
Denmark 
Faroe Islands 3 3 1 2 France 48 12 116 
.• ~i.,2 ••. 2 Germany, Fed. Rep. 1 4 
Ireland 
84 1 Norway 20 45 31 
Spa in 79 128 892 756 
UK (England & Wales) 113 788 1,876 703 1, 121 
UK ( scotland·) 136 1, 654 6,397 2,961 6 l 166 
UK (Northern Ireland) 157 
Total 400 2,630 9,317 4,661 7,287 
! Provisional. 
Included in Division VIa. 
Table 16.2 Haddock in Oivision VIb. Total international catch age, 
excluding discards. 
YE?E<r- :1.98:':· 1986 1987 
EtgE 
l o o i::l2 
2 65 5fJ8 72.1 
~::: 7!'5f3 3t-n l6T.::.2 
4 .1.2971 8~57 269 
... 36t:.:.9 ::-~:2::r.6 :s41 
6 .124 .1.10.1 .1454 
7 6 60 t::I::M ,,,1,_1'7 
8 70 28 :35 
9 22 69 l.J. 
.1.0+ .l fF 58 
Table 16.3 Haddock in Division VIb. Total international weight at age 
(Kg. l. 
Ys.;u- .1?8~3 1.986 1.<187 
age 
.i 0.1~54 
2 0.34B o.:3o5 0.276 
:2:: 0.1+79 0.47"7 o.::B9 
4 o. :':·07 0.624 0.466 
5 0.543 0.646 0 .. 601 
6 0.668 0.697 o. 71:':· 
7 1 .. 208 O.B6B 0.6B8 
B 0.77B O.B25 O.B65 
9 O .. B79 O.E!4.1 0.8~)2 
.10+ .1.370 .1." .t:.::::::; o .. 82~2. 
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Table 16.4 HADDOCK. Division VIb (Rockall). Scottish, English and German trawl surveys. 
Numbers per 10 hours fishing (weighted average of surveys). 
Age 
Survey Vessel 
year o 2 8+ 
1967 E 9 11 153 115 124 150 174 168 215 
1968 E 21 l 302 69 11 76 66 66 60 50 58 
1969 E 7,431 78 8 28 25 13 19 29 




1974 H 42,250 5,410 400 180 20 50 20 
1975 
1976 
1977 H 6,117 13,581 2,587 4,366 54 80 163 
1978 
1979 EH 212 819 6,110 686 843 119 3 
1980 153 796 4,927 11,943 292 1,373 458 311 
1981 RH 32,329 32,098 16,596 613 1,675 17,320 236 808 
1982 RSH [-] 24,940 17' 677 300 249 1,172 4,363 71 534 
1983 1 6 18,541 7,961 233 24 193 1 '210 103 
1984 
1985 c 489 51,284 214 31 4,218 676 1 2 145 
1986 R 3, 577 17,309 62,196 85 139 2,568 225 52 
1987 D 698 1' 167 2,917 8,530 105 267 249 71 1 
[ ] Indicates surveys earl y in year before 0-group are available. 
Y~ssel Kel:! 
E = "Explorer" 
H = "Walter Herwig" 
R = "G.A. Reay" 
s = •scotia• 
c = "Clarkwood" 
D = "Dawn Sky" 
Table 16.5 Haddock in Division VIb. Analysis by SRMCH of research 
vessel survey data. 
CATCH-AT-AGE DATA 
YEAr< 1.979 1980 19l-:ll 
AGE 
l 2.12.0 153 .. 0 ~:0209B.O 
2 <="J18. o 796.0 1659/.:J. o 
~:. 6.110.0 4927.0 61:::. .. 0 
4 686.0 1.194:~:.0 1675.0 
~· B4~::. .. o 292 .. 0 .iT520.0 
6 .1.19.0 1:37:3.0 o.o 
H~L smm.o 1.94!:.14.0 6l'.J:502 .o 
CV :::: O. 4l3.1 
CCJf\IST f-)1\!T == 7.9B 



































MEAI\l YEAF<CLASS EFFECT -0.45 
FITTED CATC~-AT-AGE 
YEAfi .1.97'? 19BO 19tH 
i4GE 
:!. 1.42 .. 9 JC.i':34.2 :52.14B .. 1 
2 .1.:.339.6 70.1. B 6~::.:;:.::;. 7 
::-::. 671>'+.::; 2~593.(:'3 906 .. 2 
4 406.4 J.1.B95 .8 ~)064" :.::. 
... Ei4•1-.4 CJCJB. ? 1949.1. .1. 
6 1.1.'1' .o 1.::::71 .o 1.0tH .,2 
TDT?iL 9566.6 :19Lf9:':t.,4 6:::.024 .. 7 
1.982 19E'r'> j_Cj[i4 l'/8~5 
24940 .. 0 6 .. 0 ~.H::-!84.0 
17677.0 .1E!~54.i .o 214.0 
::soo.o 796.1. .. 0 :.:H.O 
249.0 23:3.0 4:-;:~.tB.O 
.1.17~?..0 :<:l.J. .. O 676.0 
4:s6:::<:.o .19:3.0 .1.0 
48701..0 :269:.5!:.1. o !:·6424 .o 
19B2 19r-r::. 19B4 19D5 
:::::9:5'70.2 22Cf5 .. 1 .1.426 .. lf 44T)!: •• 7 
.1.7670.f3 :226.1:2" 2 9960.7 322.(;, 
1.:::.72. 7 ~}:564. ~:;: ::'.869~\.0 BBB.2 
179.7 :38.1 It:~; fn99 .4 ::r..t57 • .1. 
842.B 69.:2 B2B.O 9~.\0. 5 
3542.1. 214.5 99 .:~; 61..9 
::.297!:.1.4 :.::.o9:::::6 .. 7 :':•940B.9 501..1.6.0 
117 
1986 J.f./f:l7 
1T.:>:o9.o 1167:;:~. o 
62196.0 291.7.0 
B~5 .O B~;:;:.o.o 
1.:5'i .o 1.0~\.0 
256B.O :u~7. o 
22r5 .. o 24S'.O 
B:25:22.0 :2~~740. o 
1.9\:!6 .1.9B7 
1.1971 .4 .1..1.672.0 
66.1.67.B 4217.6 
Jt:ll'.l.J C)J.91 ø<.."'J 
474.0 23 .. 9 
2:336.5 B::::: .. 6 
464.8 272 .. 2 
B.t6o:::.6 2~:·460 .. t3 
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Table 16.6 Haddock in Division VIb. Analysis by SRMCM commercial 
catch-at-age data. 
CATCH-AT-AGE DATA 
YEAr;: .F-tf35 1'-tl36 1987 
AGE 
2 6~~ .. o !"d':18.0 721 .o 
:~; n:.ø.o :.=m:::::.o .16T)2.0 
4 .12971.0 E3:37 .O 269.0 
5 ::::.699.0 :::::2~)6.0 :341.0 
6 124.0 1.1.01 .. 0 14~:.4. o 
7 6 .. 0 60.0 ~~~.::,c; .o 
f:l 70.0 2El.O 35.0 
9 220 .. 0 69.0 4.0 





















·-O. 24 -2. 62 
1.o::::: 
10 0 .. 95 
MEAN YEARCLASS EFFECT -0.62 
YEAR EFFECTS 
YEAR 1988 1989 
EFFECT 0.00 0.00 
YEARCLASS EFFECTS 
YEARCLASS 1986 1987 
EFFECT 1.01 -0.45 
FITTED AND FORECAST CATCH-AT-AGE 
YEAR 1.985 1986 1987 1988 
AGE 
2 20.4 668.3 721..0 760.5 
3 883.5 344.3 .155.1B.6 14268.0 
4 .1.2356.9 772 .. 0 414.2 15912.5 
5 36~·4. 2 3438.4 295.8 .135.2 
6 129.3 1108.7 1436.4 105.3 
7 24 .. 5 47.8 564.2 623.0 
8 76.5 16.6 44.6 448.2 










TOTAL 1.7365.3 6459.2 19013.6 32295.8 36074.6 
Table 16 1 Mean weight at age for the period 1965-1967 from 
commercial catch data used in prediction. 









Table 16 Predicted ~ ~ catches for haddock in Oivision Vlb. 
year· 1988 
catch (tennes) 15,705 
119 
'i 
' ~ 120' 
Table 11 1 Nominal catch (in tonnes) of HADDOCK in Divisions VIId,e, 
1978-1987, as officially reported to ICES. 
Country 1978 1979 1980 1981 1982 1983 1984 1985 1986 19871 
Belqium 1 + 2 ~1 l Denmark 22 21 15 
fl France 356 333 298 421 344 232 273 138 Ire land + 
'1 Netherlands 94 1 
(-' UK (Enql.& Wales) 22 51 59 119 60 41 26 27 21 42 
Total 400 406 372 542 499 275 299 167 22 42 
~Provisional. 
Included in Divisions VIIb,c,q-k. 
121 
Tab le 17.2 Nominal catch (in tonnes) of HADDOCK in Divisions 
VIIb,c,g-k, 1978-1987, as officially reported to 
ICES. 
Country 1978 1979 1980 1981 1982 
Belgium 5 2 2 3 3 
Denmark 1 
France 1,479 1,931 2,219 2,571 2,005 
Ire land 111 155 274 679 904 
Netherlands 16 7 
Norway 
Spa in 5 277 248 
UK (England and Wales) 13 19 50 92 182 
UK (Scotland) 8 22 56 4 
Total 1, 616- 2, 146 2,606 3,626 3,349 
Country 1983 1984 1985 1986 1987 1 
Belgium ~1 9 Denmark 
France 2,588 3,001 2,258 3,222112 3 l 817 2 
Ireland 941 646 794 317 286 
Netherlands 
861 Norway 57 17 4 
Spain 167 532 561 
UK (England and Wales) 23 309 135 158 34 
UK (Scotland) 63 7 57 75 
Total 3, 777 4,568 3,761 3,840 4,221 
~Provisional. 
Includes all of Sub-areas VII and VIII. 
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Table 18.1 Nominal catch (in tonnes) of WHITING in Sub-area IV, 






German Dem. Rep. 

























































Total Sub-area IV 103,443 141,284 109,412 96,409 






German Dem. Rep. 






UK (England and Wales) 
UK (Scotland) 

















































WG total incl. discards 154,236 137,000 96,000 145,000 
!Provisional. 
3
Included in Division IIIa. 

























Tab le 18.2 Annua! weight and numbers of whiting caught in Sub-area 
between 1969 and 1987. 
------------------------------------------------------------------------
Weight ! 1000 tonnes l Num ber ! mil li ons l 
l Year l Total l H.Con l Disc l By-catl Total l H.Con l Di se l By-eat l 
:------:-------:-------:-------:-------:-------:-------:-------:-------: 
l 1968 l 261 ' BB l 115 l 58 l 1646 l 299 l 754 l 593 l 
' 
l 1969 l 324 l 57 l ll51 152 l 2803 l 204 l 626 l 1974 l 
l 1970 l 268 l 79 l 74 l 115 l 2507 l 272 l 381 ' 1854 l 
' 
l 1971 ' 192 l 58 l 63 l 721 2llB l 184 l 458 l 1475 l 
' 
l 1972 l 188 l 60 l 67 l 61 ' 1927 l 177 l 398 l 1352 l 
' 
l 1973 l 266 l 66 l 110 l 90 l 2164 l 232 l 659 l 1273 l 
l 1974 l 290 l 75 l 85 l 130 l 2572 l 249 l 477 l 1846 l 
l 1975 l 300 l 79 l 135 l 86 l 1965 l 247 l 699 l 1018 l 
l 1976 l 358 l 74 l 134 l 150 l 2269 l 240 l 633 l 1396 l 
l 1977 l 346 l 74 l 165 l 106 l 2485 l 266 l 555 l 1663 l 
l 1978 l 179 l 88 l 35 l 55 l 1729 l 323 l 242 l 1165 l 
l 1979 l 237 l 99 l 78 l 59 l 1885 l 348 l 652 l 886 l 
l 1980 l 216 l 93 l 78 l 46 l 1445 l 325 l 476 : 644 l 
l 1981 ' 181 l 79 l 35 : 67 l 1395 l 255 l 211 l 929 l 
' 
l 1982 l l3l ' 721 26 l 33 : 739 l 238 : 167 : 333 l 
' 
: 1983 l 154 l Bl l 50 : 24 l 1328 : 261 l 370 l 697 : 
l 1984 l 137 l 78 l 40 l 19 : 868 l 250 : 322 l 296 l 
: 1985 : 96 : 53 l 28 : 15 l 681 l 178 : 224 l 280 l 
l 1986 l 145 l 54 l 731 lB l 1118 l 186 l 534 l 398 l 
l 1987 l 132 l 62 l 53 l 16 l 917 l 224 l 408 l 285 l 
------------------------------------------------------------------------
Table 18.3 Values of natura! mortality rate and proportion mature at 
age. 
l Age l Nat Hor l Hat. l 
'----- ~ -------- ~ -------1 
o l 2.550 l 0.000 : 
l l 0.950 l 0.110 : 
2 l 0.450 l o. 920 l 
3 l 0.350 l 1.000 l 
4 l 0.300 l 1.000 l 
5 l o. 250 l l. 000 l 
6 l 0.250 l 1.000 l 
7 l 0.200 l 1.000 l 
a 1 o. 200 l l. 000 l 
9 l 0.200 l 1.000 : 




Table 18 4 Total international catch at age ('000) of whiting in 
Sub-area IV. 
: Agel 1978 : 1979 : 1980 : 1981 : 1982 : 1983 : 1984 : 1985 : 1986 : 1987 : Agel 






































4 27299: 332043: 



































































846361 o : 
2606551 1 : 
355b01l 2 : 
1205241 3 : 
in 
791541 4 : 
109451 5 : 
42071 6 : 
8271 7 : 
8241 8 : 
1001 9 l 
71 10 : 
---------------------------------------------------------------------------------------------------------------
l Agel 1978 : 1979 l 1980 l 1981 l 1982 : 1983 : 1984 : 1985 : 1986 l 1987 : Agei r l l r 
:----I---------~---------:--------- l---------~---------: ---------1---------: ---------l--------- t ---------:----l 
o : 0.010 0.009 0.013 0.011 : 0.029 0.014 : 0.020 : 0.014 0.014 : 0.012 o : 
l : 0.074 0.099 0.076 0.082 0.060 O. LOS 0.088 0.094 0.104 0.076 l : 
2 : 0.185 0.165 o.m 0.165 0.181 0.188 0.187 0.1B7 0.182 0.146 2 : 
3 : 0.240 0.260 0.246 0.241 0.254 0.274 0.274 0.268 0.254 0.246 3 : 
4 l 0.338 0.318 0.325 0.333 0.313 0.323 0.338 0.324 0.319 0.292 4 : r 
5 : 0.402 0.436 0.333 0.417 0.386 0.391 0.381 0.393 0.375 0.370 5 : 
6 : 0.462 0.4'16 0.470 0.437 0.494 0.427 0.393 0.430 0.466 0.368 b : 
7 : 0.515 0.544 0.492 0.573 0.532 0.461 o.m 0.471 0.469 0.490 7 : 
8 : 0.689 0.614 0.594 0.654 0.717 0.532 0.570 0.422 0.528 0.459 8 : 
9 l 0.742 0.668 0.570 0.935 0.734 0.700 0.536 0.488 1.199 0.847 9 l 
l 10 : 1.828 0.737 0.795 1.051 1.153 0.513 0.850 0.636 0.601 r 10 : r 
---------------------------------------------------------------------------------------------------------------
Table 18.6 Fishing effort and catch at age of whiting in Sub-area IV 
by INT GFS. 
l Age! 1971 l 1972 l 1973 l 1974 l 1975 l 1976 i 1977 i i978 i 1979 i 1980 : Age: 
:----i---------:---------: ---------l---------1---------: ---------l---------1---------l---------: ---------:----l 
o l 
1 : 274.0851 








l 10 l 
332.0031 1141.8251 320.7231 908.5281 666.5271 418.0221 522.2971 461.3991 















l----:---------: ---------1---------i ---------1---------:---------1---------1---------:---------:---------:---- i 
l Eff i 1901 143\ 1101 242\ 304\ 346\ 4051 
i Age: 1981 l 1982 : 1983 i 1984 l 1985 i 1986 i 1987 l Agei 
~ ---- ~ --------- ~ ---------{ ---------; --------- t --------- ~ --------- ~ ---------l----1 
o l l 













160.6641 126.980\ 437.6161 343.6471 447.358\ 652.1631 1 i 









i 10 : 
~---- ~ --------- ~ --------- ~---------1--------- ~ ---------~ --------- ~ ---------1---- ~ 
: Eff: 3131 3411 3971 4331 470i 490i 491 l Eff l 




Table 18.6 cont'd. 
Fishing effort and catch at age of whiting in Sub-area IV 
by ENG GFS. 
i Agei 1971 i 1972 i 1973 i 1974 i 1975 l 1976 i 1977 : 1978 l 1979 i 1980 \ Åge\ 
l----:---------:---------:---------:---------:---------:---------:---------:---------:--------- i---------:----: 
o : 282.0411 168.134: 349. 987l 198.659: o l 
1 : 217.5081 256.626: m.911l 338.5341 1 : 
2 : 73.781: 53.095: ](l. 9791 129.6801 2 l 
3 l 10.8481 54.4401 18.957\ 45.4001 3 l 
4 l 2.207! 7.867: 8.379: 10.(167\ 4 : 
"l J l o. 9561 o.22n 0.571: 3. 7591 5 l 
6 l 0.8761 0.504: (1.2901 0.537: 6 : 
~ l 0.8761 0.221: o. OS !l 0.3491 7 : l l 
8 l 0.1421 0.0261 8 l 
9 : 0.0171 9 l 
l 10 l : 10 l 
:----i---------: ---------l--------- l---------: ---------1--------- l---------:---------:---------:---------:----~ 
: Eff l No data l No data l No data : No data l No data l No data l 111! 1131 1171 1151 Effl 
---------------------------------------------------------------------------------
l Age l 1981 l 1982 : 1983 l 1984 l 1985 l 1986 l 1987 : Age l 
: -~--: ---------:---------1---------:--------- ~ ---------:---------; ---------:----: 
o l 347.5901 52.982 l 716.9401 153.230\ 199.982: 163.3221 111.4671 o l 
1 l 182.181 l 291.0951 112.9371 527.866 l 158.8531 151.8241 .228. 404: 1 l l 
2 l 286.5261 81.4861 108.7101 106.972: 170.5031 66.11;31 130.4091 2 : 
3 l 159. b76l 85.8181 19.0061 30.1491 16.7341 3B.008i 26.9831 3 l l 
4 l 6.091 i 22.3121 16.941 l 9.4181 9. am 4. 0971 20.0981 4 
5 l 6.1871 3.513: 2.4201 8.0361 1.8231 0.9881 3.521l 5 l l 
6 : 0.3(131 0.5001 0.678: 4.o8s: 1.5351 0.1461 l, 169[ 6 l 
7 l 0.1311 0.0831 0.1941 0.294: 0.3021 0.2321 0.0521 7 l 
8 l 0.0091 0.0651 0.0371 0.0691 0.1711 B l l l 
9 l o. 0141 0.0481 0.0141 0.0521 9 l 
l lO l 0.0421 0.0481 l lO : l 
:---- f --'!"------: ---------: -----"":"-:-- t ---------:--.---,...---: _____ ,... ___ :---------l,... ___ : 
l Effl 1141 721 62l 821 731 821 n: Eff l l 
-------------.~'!"--------------'!"------.... - .... -':"',...-'!""'1':""------------------------------------
oont 1d. 
Table 18 6 cont'd. 
Fishing effort and catch at age of whiting in Sub-area IV 
by NET GFS. 
i 1\qei 1971 i 1972 i 1973 i 1974 i 1975 i 1976 t 1977 l 1978 i 1979 i 1980 l Agel 
l----: ---------1---------:--------- ~ ---------:---------:---------i--------- f ---------l---------1--------- i----: 
o : 166.0711 o l 
l : 330.141 i 1 : 
2 : 62. 02bl 2 : 
3 : 27 .0!2l 3 : 
4 l 4 l 
5 : 5 l 
6 l 6 l l 
7 l 7 l 
8 : 8 i 
9 l 9 i 
: JO i 10 : 
l----:---------: ---------l---------1---------: --------- f ---------:---------i---------:---------:---------:---- f 
\ Effi No data i No data l No data l No data i No data i No data l No data l No data i No data l 
\ 1\gel 1981 l 1982 l 198.3 : 1984 l 1985 l 1981> : 1987 : Age: 
:---- ~ ---------: ---------1-----0:.---l---------: --------- ~ --------- ~ ---------~---- ~ 
o l 1393.1541 166.089: 2644.00ii 143.4881 857.4191 1779.6331 2854.9481 o l 
1 l 205.(1231 640.3421 430.1871 1334.5421 781.5591 383.0601 1984.501l 1 : 
2 i 131.0l5: 105.0561 223.5771 141.4821 891.3561 74.8161 249.5481 2 l 








: 10 : 
4 l 





l 10 l 
: ----:--------- ~ ---------:---------: --------- f ---------1--------- t --------- ~ ---- ~ 





Table 18.6 cont'd. 
Fishing effort and catch at age of whiting in Sub-area IV 
by SCO GFS. 
l Ayel 1971 l 1972 l 1973 l 1974 l 1975 l 1976 l 1977 l 1978 l 1979 l 198~ : Age: 
:----:---------: ---------:---------:---------i---------;---------:---------:---------:---------:---------:---- i 
o : !} : 
1 l 1 l 
2 : 2 l 
3 l 3 : 
4 l 4 : l 
5 : 5 
6 l 6 : l 
7 l 7 
' 
8 : a : 
9 : 9 : 
l 10 : lO : 
1----l---------: ---------:---------:---------; ---------1---------l--------- l---------:---------:---------:----: 
: Effl No data : No data : No data : No data l No data l No data l No data : No data l No data i No data : EHl 
l Age: 1981 l 1982 l 1983 l 1984 l 1985 : 1986 l 1987 l Agel l l l l 
:----: ---------!--------- :---------:---------: ---------:---------:---------:----: 
o : 10.241: 20.9291 44.2381 16.8651 40.518: 12.0271 o l l 
l : 67.782: 56.189: 104.8101 157.4421 111.0361 140.483: 1 : 
2 l 97.3331 57.718: 37.0461 97. !Bol 45.1391 115.033: 2 : 
3 l 97.3981 40.6061 17.0051 24.6481 22.3701 20.8201 3 l l 
4 l 22.4721 st. 008l 7.6681 6.3401 2.6731 7. 7121 4 l l 
5 : 6.012: 11.589: 9.1671 3.5971 o. 5371 1.6161 5 l l 
6 : 1.6141 1.694: 1.7551 l. 7801 0.375: 0.3421 6 l l 
7 : 0.1691 0.278: 0.463: l. 0351 0.0621 o. 0141 7 l 
B l 0.0391 0.4681 0.0371 0.0361 0.0271 8 l 
9 l 0.0371 9 l 
l 10 l l JO l 
:----:---------: ---------: ---------: ,.. ________ : ---------1---------l---------: ----1 
l Eff l No data l 77l 791 821 831 BOl 731 Effl l 
---------------------------------------------------------------------------------
Table 18.7 Whiting in Sub-area IV. Summary statistics from 
Laurec/Shepherd tuning. 
SUHHARY STATISTICS 
Fleet 1 P red. 1 SE( q) ,Partial ,Raised, SLOPE , SE , INTRCPT 1 SE 
1 F 1 Slope 1 ,Intrcpt 
Age O --~---~--'--'--'--'--'--'--
1 ,-20.33 ' 0.750,0.0000 10.0104, 0.(100, 0.000,-20.328, 0.286 
Age l 
2 ,-16.65 ' 1.!07,0.0000 ,0.0017' o.ooo, 0.000,-16.654, 0.379 
, No data for this age 
,-18.06 ' 0.757,0.0000 ,0.0109, o.ooo, 0.000,-18.063, 0.235 
,-27.88 , L449,o.oooo ,o.(l(I04, o.ooo, o.ooo,-27.885, 0.430 
,-23.35 ' 0.974,0.0000 ,0.0019, o.ooo, 0.000,-23.350, 0.289 
,-21.96 ' 1.589,0.0001 ,0.0143, o.ooo, 0.0001-21.965, 0.472 
,-22.23 ' 1.727,0.0000 ,0.0009, o.ooo, 0.000,-22.235, 0.513 
Fbar SIGMA(int.) SIGMA(ext.) SIGHA(overall) Variance ratio 
o.oo5 o.389 o.m o.453 1.357 
SUMHARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
q , F , Slope , , Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-16.56 ' 0.414,0.0000 ,0.1187, o.ooo, 0.000,-16.564, 0.158 
,-14.77 ! 0.806,0.0000 ,0.0500, o.ooo, 0.000,-14.772, 0.276 
,-15.40 , 0.214,0.0001 ,0.0798, o.ooo, 0.000,-15.402, 0.064 
,-15.87 , o.m,o.oooo ,0.1457, o.ooo, o.ooo,-15.874, o.173 
,-18.72 ' 0.714:0.0002 ,0.0395, o.ooo, 0.000,-18.716, 0.212 
,-17.35 '0.689,0.0123 ,0.2317, o.ooo, 0.000,-17.346, 0.205 
,-17.04 , 0.82B,0.0140 10.1938, 0.000, 0.000,-17.041, 0.246 
,-17.32 1 1.125 10.0055 10.03BB 1 0.000, 0.000,-17.317, 0.334 
Fbar SIGHA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
0.091 0.161 0.157 0.161 0.953 
SUHMARY STA TISTICS 
Fleet , Pred. 1 SE(q),Partial,Raised 1 SLOPE , SE ,INTRCPT, SE 
q F 1 F , Slope , , Intrcpt Age 2 __ , ___ , __ , __ , __ , __ 
1 
__ , __ , __ 
1 ,-15.76 ' 0.373,0.0000 ,0.4420, o.ooo, 0.000,-15.760, 0.142 
,-15.04 , L018,o.oooo ,0.4162, o.ooo, o.ooo,-1s.o:u, o.348 
,-14.62 ' 0.292,0.0002 ,0.2931, o.ooo, 0.000,-14.618, 0.087 
,-15.55 ' 0.531,0.0000 ,0.4829, o.ooo, 0.000,-15.547, 0.165 
,-15.98 ! 0.476,0.0031 ,0.4581, o.ooo, 0.000,-15.976, 0.141 
,-15.81 ' 0.370,0.0571 ,0.3851, o.ooo, 0.000,-15.808, 0.110 
,-15.99 ' 0.380,0.0400 ,0.5485, o.ooo, 0.000,-15.988, 0.113 
,-17.33 ' 0.496,0.0054 ,0.1622, o.ooo, 0.000,-17.334, 0.147 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA{overall) Variance ratio 




Table 18.7 cont'd. 
SUHHARY STA TISTICS 
Fleet , P red. , SE ( q), Partial ,Ra i sed, SLOPE 1 SE , INTRCPT, SE 
q F , F , Slope , , Intrcpt 
Age· 3-· __ , __ , __ , __ , __ , __ , __ , __ , __ 
1 ,-15.68 ' 0.470,0.0000 ,0.8976, 0.0001 0.000,-15.679, 0.180 
2 ,-15.68 ' 1.189,0.0000 11.0335, 0.000, 0.000,-15.684, 0.407 
, No data for this age 
,-15.83 ' 0.720,0.0000 ,0.5946, 0.0001 0.000,-15.832, 0.224 
,-14.85 l 0.232,0.0097 10.6601, o.ooo, 0.000,-14.8461 0.069 
,-14.86 ' 0.217,0.1477 ,0.4573, o.ooo, 0.0001-14.857, 0.065 
,-15.12 ' 0.24010.0948 10.7070, 0.0001 0.0001-15.125, 0.071 
,-11.22 , o.341,o.oo61 10.4139, o.ooo, o.ooo1-17.224, 0.101 
Fbar SIGHA{int.) S!GHA{ext.) SIGHA(overall) Variance ratio 
0.583 0.117 0.987H1 0.117 0.711 
SUHHARY STA TISTICS 
Fleet 1 Pred. 1 SE(q),Partiai,Raised, SLOPE 1 SE 11NTRCPT1 SE 
F. 1 F , Slope 1 1 Intrcpt 
Age· ~:-15.74 : o.s5o:o.oooo :1.5046: o.ooo; o.ooo:-15.m:---o:210 
2 1 No data for this age 
3 , No data for this age 
4 1-15.94 1 o.6551o.oooo ,0.4731 1 o.ooo1 o.ooo1-15.9351 o.2o3 
5 ~-14.46 l 0.346,0.0143 ,1.84131 o.ooo, 0.0001-14;4581 0.103 
6 ,-14.47 l 0.24'110.2168 10.9304, o.ooo, 0.000,-14.4741 0.074 
7 1-14.76 1 o.28o,o.1359 ,1.80621 o.ooo, o.ooo,-14.7651 o.oa3 
8 ,-17.17 1 o.304 10.0064' 10.53991 o.ooo, o.ooo1-17.1681 o.o9o 
Fbar SIGHA( int.) SIGHA(ext.) SIGH(l{overall) Variance ratio 
1.oa5 o.m 0.222 o.m 2.648 
SUHHARY STATISTICS 
Fleet, ·Pred. 1 SE{q),Partial 1Raised 1 SLOPE, SE 1INTRCPT 1 SE 
1 q 1 , , F 1 1 Slope 1 , Intrcpt 
Age 5-~---~--~--~--~--~--~--'--
1 ,-15.62 1 o.757 10.oooo 11.11501 o.ooo1 o.ooo1-15.6191 o.289 
2 1 No data for this age 
3 1 tlo data for this age 
4 ,-16,M 1 O. 720 10.0000 10.3354 1 0.000 1 0.000 1-16.043 1 0.224 
,-14.20 l 0.46910.0185 11.23501 o.ooo, 0.000,-14.2011 0.139 
,-14.35 l 0.38710.2459 ,o. 73991 o.oool 0.0001-14.348, 0.115 
1-14.65 l 0.351,0.1521 11.40691 0.0001 o.oool-14.6521 0.104 
1-17.25 1 o.54810.0059 10.53621 o.ooo1 o.ooo1-17 .2531 0.163 
Fbar SIGHA( int.) SHlHA( ext;) SIGHA(overall) Variance ratio 
0.918 0.195 0.198 0.198 1.035 
'cont 1d. 
Table 18.7 cont'd. 
Age 
SUHHARY STA TISTICS 
Fleet 1 Pred. 1 SE(q }1Partial 1Raised 1 SLOPE 1 SE 1 INTRCPT 1 SE 
1 q 1 1 F 1 F 1 1 Slepe 1 1lntrcpt 
6 --l---l--l--l--l--l--l--l--
1 l-15.59 l 0.32110.0000 12.08491 0.0001 o.oool-15.5891 0.122 
2 1 No data for this age 
1 No data for this age 
l-15.90 l 0.73410.0000 10.44701 o.oool o.oool-15.9011 0.228 
l-13.91 l 0.56010.0248 13.36581 0.0001 o.oool-13.9081 0.166 
1-14.05 1 0.50610.329B 11.26481 0.0001 0.0001-14.054 1 0.150 
l-14.31 l 0.44010.2147 12.32751 o.oool o.oool-14.3081 0.131 
l-17 .13 l o. 71710.0066 10.52731 o.ooo, o.oool-17 .1311 0.213 
Fbar SIGHA(int.) SIGHA(ext.) SIGMA(overall) Variance ratio 
1.692 o.m o.26o o.26o 1.744 
SUHHARY STA TISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial 1Raised 1 SLOPE , SE 11NTRCPT 1 SE 
q F 1 F 1 Slepe , 1 Intrcpt 
Age 1 --1-:-16,12 : L3B5;o.oooo ;6.0246; o.ooo; o.ooo:-16.120; 0.529 
1 No data for this age 
1 No data for this age 
,-16.20 l 1.008,0.0000 11.46541 o.oool 0.000,-16.2011 0.313 
1-13.97 1 o.389 10.0233 ,1.7484 1 o.ooo, o.ooo,-13.972 1 o.115 
1-13.97 , 0.472,0.3587 ,0.99551 o.ooo 1 o.ooo1-13.9701 o.Ho 
,-14.14 l 0.41410.2533 11.80621 o.oool o.oool-14.142, 0.123 
,-17.23 l 0.81310.0060 ,0.7093, o.ooo, 0.0001-17.233, 0.241 
Fbar SIGHA(int.) SIGMA(ext.) SIGHA(overall) Variance ratio 
1.487 0.224 0.172 0.224 0.593 
SUHHARY STA TISTICS 
Fleet 1 Pred. 1 SE(q) 1Partial,Raised 1 SLOPE 1 SE 1ItHRCPT, SE 
1 , 1 1 F 1 , Slepe , 1 Intrcpt Age 8 __ 
1 









1 l-16.36 l 1.71310.0000 ,2.35871 0.0001 o.oool-16.3611 0.654 
1 tfo data for this age 
1 No data for this age 
,-16.92 1 1.59010.0000 1UHH 1 0.000, 0.0001-16.915, 0.493 
1-13.77 1 o.859 10.0286 10.6545, o.ooo 1 o.ooo1-13.766, o.255 
l-14.06 l 0.855,0.3286 10.77801 o.oool 0.0001-14.057, 0.254 
,-14.11 l 0.70610.2605 ,1.66401 o.ooo, 0.000,-14.1141 0.210 
l-17.44 l 1.42110.0049 10.1338, o.ooo, 0.0001-17.442, 0.422 
Fbar SIGMAfint.) SIGHA(ext.) SIGHA(pv,erall) Variance .ratio 
' ~.079 0.410 Q.444 0.446 1.174 
131 
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Ta ble 18.8 Total inter'na tional fishing mortality rate at age of 
whiting in Sub-area IV. 
---------------------------------------------------------------------------------------------------------------
l Age l 1978 l 1979 l 1980 l 1981 l 1982 l 1983 l 1984 l 1995 l 1986 l 1987 l Agel l l l 
:----:---------:---------:---------l ---------l---------l---------1---------l--------- f ---------l---------1----: 
l 
l 
o l 0.032 l 0.024 l 0.045 l 0.061 l 0.013 l 0.057 l 0.016 l 0.009 l 0.010 l 0.005 l o l l l 
l l 0.161 l 0.230 l 0.104 l 0.172 l 0.182 l 0.213 l 0.221 l 0.159 l 0.203 l o .091 l l l l l l l 
2 l 0.463 l o. 507 l 0.462 l 0.327 l 0.287 l 0.455 l 0.501 l 0.274 l 0.311 l 0.372 l 2 l l l 
3 l 0.587 l 0.798 l 0.844 l o. 766 l 0.509 l o.m 1 0.836 l 0.638 l 0.647 l 0.583 l .J l l 
4 l 0.852 l (1.633 l 1.040 l o. 968 l 0.715 l 0.760 l 1.047 l o. 923 l 0.967 l 1.085 l 4 l 
5 l O.B25 l 1.027 l 1.446 l 1.033 l 0.874 l o. 949 l 1.058 l 1.194 l 1.038 l o. 9IB l 5 l l 
b l 1.190 l 1.094 l 1.298 l 1.322 l 1.139 l 1.006 l 1.331 l l. 295 l 1.222 l 1.692 l 6 l 
7 l !. 702 l 0.962 l 1.062 l l. 323 l 0.884 l 1.289 l 1.177 l l. 525 l 1.236 l 1.487 l 7 l 
8 l 2.276 l 1.311 l 2.078 l 1.123 l 1.204 l 1.245 l 1.247 l 2.0b4 l 1.390 l l. 079 l a 1 l l l 
9 l 1.3731 1.009 l 1.371 l 1.159 l 0.985 l l. 035 l 1.169 l 1.402 l 1.171 l 1.252 l 9 l l l 
!O l 1.373 l 1.009 l 1.371 l 1.159 l 0.985 l 1.035 l 1.169 l 1.402 l 1.171 l 1.252 l 10 l l l 
Table 18.9 Stock numbers at age 1'000) of whiting in Sub-area IV. 
l Agel 1978 l 1979 l 1990 l 1991 l 1992 l 1993 ~ 1994 l 1985 l 1986 l 1987 l Agel 
: ----: ---------1---------1---------1--------- f ---------1---------: ---------:---------l---------:--------- l ----1 
l 
l o l 606100301 550157501 207544201 237460001 207190701 329336101 268764001 574572901 595996201 509634101 o : 
l : 43150391 45850071 41933111 15494061 17438161 15961521 24286941 20646401 4446170i 46044781 l : 
2 i 11067321 14209731 14090931 14618971 5043061 562367i 4986641 7530071 6912441 14029751 2 l 
3 i 5343291 4442571 545532i 5659811 6724021 2412611 2274161 1927451 3651321 :H91191 3 1-
4 l 1364191 2093941 t410101 16524'11 1953551 284691i 917091 694481 717341 1347501 4 : 
5 l 150381 430901 8238U 369241 465181 671441 986401 212411 204431 202131 5 l 
b l B514l 51331 12013l 151051 102321 151101 202441 266801 50151 56381 6 l 
7 1 18511 2om 13391 25541 ms: 25521 43041 41671 56901 11511 1 : 
B l 2911 2761 6311 3791 5571 10611 5761 10861 7431 13531 B l 
9 l 101 241 611 651 10!1 1371 2501 1351 113t 1511 9 l 
: 10 : to: 21 1a: 551 4o: 56: 341 211 11: to : 
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Yearclass - 1986 
Survey/ Index Slepe 
Series Va lue 
IYFB 6.5073 0.930 
EGFS 5.4350 5.527 
DGFS 7.6034 -4.736 
SGFB 4.9523 2.001 
EGFSO 5.1017 2.260 
DGFBO 7.4847 0.715 
IYF82 6.7405 1.462 
MEAN 
Yearclass = 1987 
Survey/ Index Slepe 
Series Va lue 




EGFSO 4.7230 2.235 





In te~- Rsquare 
cept 
2.645 0.7710 
-8. 562 o 1089 
111 .411 0.0011 
0.000 0.0000 
-1 .692 o. 1048 
6.273 0.2958 

















Predicticn Er ror 
1981 7.79 2417.26 0.22 
1982 7.55 1895.62 0.22 
1983 8.34 4191.46 0.19 
1984 8.00 2992.55 0.22 
1985 8.06 3172.32 0.19 
1986 8.54 5133.16 0.23 
19~7 8.16 3499.56 0.24 
No. Predicted Sigma Standard Weight 
Pts Va lue Er ror 
15 8.2332 0.28156 0.29449 0.40885 
9 6.6~77 1 .38045 1 53635 0.01502 
6 12.7812 12.29838 13. 54285 0.00019 
o 0.0000 0.00000 0.00000 0.00000 
8 7.6519 1 .~)033 1 .49058 0.01596 
5 7.7106 0.28640 o .32191 0.34218 
15 9 1479 0.62632 0.70555 0.07123 
8.0660 0.49187 0.49187 0.14656 
No. Predicted Sigma Standard Weight 
Pts Va lue Er ror 
16 8.6000 0.27781 0.30039 0.56274 
10 8.0698 2.61688 2.75451 0.00669 
7 1.2452 3.17017 4.49521 0.00251 
5 8.5552 0.81980 0.98780 0.05204 
9 7.2283 1.70318 1.81872 0.01535 
6 8.6343 0.92928 1.09205 0.04258 
16 9.6500 0.58534 0.71837 0.09840 
8.0725 0.48076 0.48076 0.21969 
No. Predicted Sigma Standard Weight 
Pts Va lue Er ror 
16 8.1927 0.27879 0.29210 0.68744 
9 6.3875 1.70438 1.89653 0.01631 
6 8.9753 0.93465 1.17088 0.04278 
8.0493 0.48105 0.48105 0.25347 
External Virtual Ext.SE/ 
Standard Population Int.SE 
Er ror Analysis 
0.32 7.48 1777.54 1 .44 
0.32 7.39 1619.34 1 .48 
0.18 7.80 2450.37 0.97 
0.11 7.63 2066.74 0.52 




Table 18.11 Mean fishing mortality, biomass and recruitment of 
whiting in Sub-area IV between 1968-1987. 
Mean Fishing Hortality i Biomass 
Ag es i Ag es i l 000 tonn es i 
2 to 6 i O to 4 i 
Recrui ts 
Age O 
i Year i H.Con i Disc i By-eat i Total i Sp St iY.C. iMillioni 
l------: --------l-------- i --------l-------1-------l----: -------l 
i 1968 i o. 720 i o. 226 i 0.072 i 1312 i 426 i 68 i 13064 i 
i 1969 i 0.408 i 0.195 i 0.278 i 716 i 589 i 69 i 24820 i 
i 1970 i o. 606 i o. 231 i 0.238 i 520 i 352 i 70 i 39723 i 
i 1971 i 0.413 i 0.135 i 0.061 i 519 i 219 i 71 i 68240 i 
i 1972 i 0.583 i 0.141 i 0.116 i 600 i 268 i 72 i 89748 i 
i 1973 i 0.685 i 0.170 i 0.161 i 912 i 378 i 73 i 44939 i 
i 1974 i 0.606 i 0.139 i 0.299 i 677 l 435 l 74 i 90002 i 
i 1975 i 0.865 i 0.227 i 0.146 i 1078 i 446 i 75 i 57156 i 
i 1976 i 0.669 i 0.173 i o. 277 i 1018 i 566 i 76 i 57394 i 
i 1977 i o. 596 i 0.127 i 0.218 i 1020 i 537 i 77 i 57097 i 
i 1978 i 0.607 i 0.082 i 0.104 i 710 i 410 i 78 l 60610 i 
i 1979 i 0.630 i 0.075 i 0.104 i 888 i 470 i 79 i 55016 i 
i 1980 i o. 713 i 0.229 i 0.093 i 781 i 477 i 80 i 20754 i 
i 1981 i 0.638 i 0.083 i 0.168 i 583 i 451 i Bl i 23746 i 
i 1982 i o. 484 i 0.100 i 0.098 i 450 i 349 i 82 i 20719 i 
i 1983 i 0.575 i 0.147 i 0.068 i 466 i 308 i 83 i 32934 i 
i 1984 i o. 759 i 0.131 i 0.067 i 444 i 247 i 84 i 26876 i 
i 1985 i 0.724 i 0.080 i 0.053 i 430 i 247 i 85 i 57457 i 
i 1986 i 0.657 i 0.122 i 0.047 i 714 i 294 i 86 i 66449 i 
i 1987 i o. 774 i 0.114 i 0.048 i 722 i 360 i 87 i 45109 i 
l--------------------------------------------------------------1 
Mean recruits at age O for period 1968 to 1997 i 47593 i 
Table 18.12 Input for catch prediction of whiting in Sub-area IV. 
1987 Values used in Predidion 
Stock and Fishing l!ortality F at age 1 Kean Wt. and Propn. Retained by Consumption Fishery i 
'----------------------------------------------------------------------i 
Scaled mean F Mean values for period 1983 to 1987 
i Age\ Stock Fishing Hortality 1983 to 1987 Hean ileight (Kg.l i Prop. \ 
Number i H.Con. i Disc i lnd i H.Con. l Disc i Ind i H.Con. l Disc i lnd i Stod l. Ret. l 
1----l----------1--------: --------1--------1--------: --------l-------- l --------1--------1-------- ~--------I-------l 
o l 45108650 i 0.000 l 0.001 l 0.005 i 
l i 5140025 i 0.004 i 0.122 i 0.050 l 
2 r 1402975 i o. 066 l 0.207 i 0.098 l 
3 i 318119 i 0.333 l 0.165 l o. 084 i 
4 \ 134750 l 0.930 i 0.132 \ 0.024 i 
5 i 20213 i 0.870 l 0.048 i 
6 r 5638 i 1.672 i 0.019 l 
7 i 1151 i L 487 i 
8 l 1353 l 1.039 l 0.039 l 
9 : 151 : L 252 l 
: 10 l Il: 1.252 l 
: He an F : Age 2 to 6 :Age O 4: 
l Unscal ed l O. 889 : O. 052 l 
l Scaled 
Recruits at age O in 1988 = 47593000 
Recruits at age O in 1989 = 47593000 
Recruits at age O in 1990 = 47593000 
0.000 i 0.002 l 0.016 i 
0.005 l 0.132 i 0.046 l 
0.118 l 0.220 l 0.066 i 
0.482 l 0.176 l 0.076 i 
o.854 r 0.120 r 0.056 l 
0.981 i 0.077 i 0.054 l 
1.362 r o.o54 r 0.007 i 
1.425 i 0.029 l 0.006 l 
1.510 : 0.019 : 
1.312 l 
1.312 l 
Age 2 to 6 :Age O 4: 
0.817 : 0.057 : 
0.889 : 0.052 : 












Mean F for ages 2 to 6 in 1987 for human consumption landings t discards = 0.889 • 
0.028 l 0.014 l 0.0!5 l 0.000 i 
0.107 l 0.052 l 0.093 l 0.034 l 
0.162 i 0.141 i 0.178 l 0.359 i 
0.212 \ 0.260 l 0.263 l o. 72b \ 
0.232 l 0.360 i 0.319 l 0.874 i 
0.257 l 0.488 i 0.380 l 0.927 l 
0.254 l o.m r 0.417 i 0.961 i 
0.257 \ 0.593 \ 0.473 \ 0.979 l 
0.323 l 0.502 l o. 986 l 
o. 754 \ 1.000 \ 
0.650 : 1.000 l 
Human consumption + discard F-at-age values in prediction are aean values for the period 1983 to 1987 
rescaled to produce a mean value of F for ages 2 to 6 equal to that for 1987 
Hean F for ages O to 4 in 1987 for saall-mesh fisheries = 0.052 • 
lndustrial fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 
rescaled to produce a mean value of F for ages O to 4 equal to that for 1987 
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Table 18.13 Predicted catches and biomasses ('000 t) of whiting in 
Sub-area IV - 1988-1989. 
Year 
:1987 :1988 l 1989 
---------------------------:-----:-----l-----: -----1-----1-----:-----:-----:-----: -----:-----: 
: Bio•ass l Jan of Year 
Total l 722 l 842 l 811 : 811 l 811 l 811 l 811 l 811 l 811 l 811 l 811 i 
Spawning l 360 l 527 l 493 l 493 l 493 l 493 l 493 l 493 l 493 l 493 l 493 l 
l Hean F Ages · 1 
l Human Cons. 
l Smal 1-mesh 
2 to 6 10.89 10.89 10.00 10.18 10.36 10.53 10.71 10.89 11.07 10.00 10.00 l 
O to 4 10.05 10.05 10.05 10.05 10.05 10.05 10.05 10.05 10.05 10.00 10.00 l 
l He an F i 'le ar) /Mean F ( 1987) 
Huean Consumption 
Small-mesh F i shery 
l Catch weight 
Human Consurnpt i on 
Di scards 
Small-mesh F i sheri es 
Total landings 
Total catch 
l Biomass l Jan of Yeartl 
l FO.l: Fmax l 
11.00 11.00 1o.oo 10.20 IOAo 10.60 1o.8o 11.0011.20 1o.oo 1o.oo 1 
11.00 11.00 11.00 11.00 11.00 11.00 li.OO li.OO 11.00 10.00 10.00 l 
bry l 113 : o l . l 32 l 60 l 84 l 105 l 124 141 o l (l l 
53 l 87 : o l lB l 35 : 50 : 6" l J l 79 l 92 : o l o l 
16 : 29 l 33 : 32 : 31 : .30 : 28 : 27 : 27 : o : o l 
79 l 142 : JJ l 64 l 90 l 113 l 134 : 152 l 167 : o : o l 
132 l 229 l 33 l 82 l 125 l 164 l 199 : 230 : 259 l o l o l 
Total l 842 : Bli l 976 l 926 l 883 l 844 l 809 l 778 l 750 l O l O l 
Spawning l 527 l 493 l 653 l 604 l 561 l 523 l 489 l 458 l 431 l O l O l 
Stod: at start of 
Stod at start of and catch during 1988 for F( 1989 ) = F! 




: Age l Stock ~lo : H. Cons : Di scards l By-catch: Total : l Age: Stod No : H.Cons l Discardsl By-catchl Total : 
l----l------------1--------- l--------- i---------:--------- f i----: ------------1---------:---------:---------:--------- r 
o l 47593000 l 3 l 33791 : 276092 : 309886 l o l 47593000 : 3 l 33791 ! 276092 : 309886 : l l 
l l 3503899 l 9779 l 277263 l 95760 l 382802 : 1 : 3649448 l 10186 : 288780 : 99738 l 3987(13 : l l 
2 : 1667731 : 136362 : 243019 l 73722 : 453103 l 2 : 1128991 : 92312 : 164515 : 49907 : 306734 l l 
.) : 616865 : 179739 l 67942 l 28641 : 276322 : 3 l 709955 l 206863 : 78195 : 32963 l 318022 : l l 
4 : 125189 l 58926 : 8491 : 3896 l 71312 l 4 l 20872(1 l 98243 l 14156 : 6495 : 118894 l l l 
5 l 33718 l 18051 l 1431 : 993 : 20476 : 5 : 33108 : 17725 l 1405 : 975 : 20105 : l l 
6 : 6287 : 4153 l 170 : 21 l 4344 l 6 : 8638 l 5706 : 234 l 28 l 5968 l 
7 l 809 l 562 : 12 l 2 l 576 : 7 l 1180 : 820 l lB : 3 : 841 : l l 
8 l m : 153 l 2 : o : 155 : 8 l !54 l 110 l 2 : o : 112 : l 
9 l 377 : 255 l o l o : 255 l 9 l .38 : 26 l o : o : 26 : l 
l 10 l 35 l 24 : o : o l 24 : l lO l 91 : 6! l (l : o : 61 l l l 
:----l------------:--------- i---------: ---------l---------1 ~ ----:------------:---------:---------:--------- r ---------1 
: Wt l 841781 l 113217 : 86855 l 28586 l 228658 : l Wt l 811334 l 124028 l 78831 l 27492 : 230351 l l 
------------------------------------------------------------
-----------------------------------------------------------
Table 16.14 Predicted catches and biomasses ('000 t) of whiting in 
Sub-area IV - 1966-1969. 
Year 
11987 11988 : [989 
---------------------------: -----l-----1-··---l-----l-----; -----l----- i-----:-----: -----l-----l 
: Biomass l Jan of Year 
Total : 722 l 842 l 835 l 935 l 835 l 835 l 835 l 835 l 835 l 835 l 835 l 
Spawoiog i 360 l 527 l 516 l 516 l 516 l 516 l 516 l 516 l 516 i 516 i 516 i 
l Hean F Ag es 
i Human Cons, 
: Srna 11-mesh 
2 to 6 10.89 10.76 10.00 i0.18 10.36 10.53 10.71 10.89 11.07 10.0(1 10.00 l 
O to 4 i0.05 10.05 10.05 10.05 10.05 10.05 10.05 10.05 10.05 :0.00 :0.00 l 
lMean F(YearliMean Fi!987J : FO.!l Fmax: 
Human Consumptioo 11.00 :0.85 10.00 10.20 10.40 10.60 10.80 li.OO 11.2(1 10.00 :0.00 l 
'l~all-mesh fishery lUO li.OO 11.00 ii.OO 11.0011.00:1.00 11.00 11.00 10.00 :o.oo; 
l Catch weight 
Human Con sump ti on 62 : 10(1 : (l : .)4 : 64 : '10 l 112 !32 15(; : (l : o : 
Di scards 53 : 75 l o i 18 : ·)J : 51 : bl i 81 94 o o : 
S;nall-mEsh Fi sheri ES lb ; 29 ! .JJ : 33 : 32 : 3! : 29 : 28 l 27 : o l o : 
Total l andings 79 l !29 l 35 : 67 : 96 : 120 : 142 : 161 178 l o : o : l 
Total catch 132 : 205 l J~ l 86 l 13! : 172 : 208 : 242 : 272 l lj : f) : 
l Biomass l Jan of Year+! 
Total : 842 l 835 l 995 : 943 i 897 : 856 l 820 l 787 l 758 l O : O l 
Soawoing l 527 : 5!b l 672 : 621 : 576 : 5.36 l 500 : 468 : 439 : O : O : 
137 
Stod ;t start of and catch during !988 
Stod at start of and catch during 1989 
for F( 1989 J = Fi 1988 J 
---------------------------------------------------------- --------------------------------------------- --------------
Age l Stod No : H. Cons : Di scards l Bv-catch l Total ! l : Age l Stod No : H. Cons : Di scards l By-catch: Total 
l----l------------1---------: ---------:---------l---------: : ----f ------------l---------1---------: --------- ~ ---------; 
o : 47593000 ! J : 28725 ! 276117 ! 304845 : o 4759.300(• ,; : 33791 : 2760'12 : 30988b : 
l : 3503899 8382 ! 237658 : 96566 : 342607 : 1 : 3650528 : 1(1189 : 288866 : 99767 : 398822 : 
~ : 1667731 : !18475 l 211142 : 75355 404971 : 2 l 1152412 : 94227 l !67928 : 50942 : .)13097 : 
3 : 616865 : 15'1167 : 60166 : 29839 : 249171 : 3 746910 l 217631 : 82265 i 34679 334575 : 
4 : 125189 : 53034 : 7649 : 4129 : 64862 : 4 : 230358 : 108428 l 15623 : 7168 : 131219 
5 l 33718 : 16339 1295 : !057 18691 ' l 5 : 38315 : 20513 l 1626 i 1128 23267 
6 : 6287 l 3822 : 157 : 22 i 4001 : 6 l 10124 : 6687 : 274 l .j.J : 6994 
7 : 809 : 518 l! : 2 l 532 ! 7 : 1460 : 10!4 : 22 : 4 : 1040 
8 : 213 : 141 : ry : o : 143 : 8 : 191 : 137 : 2 i o ! [39 
9 : 377 : 234 : (l : o l 234 : 9 : 48 : 32 l o : o : 32 : 
j(l : 35 : 22 l o l (l : 22 l : 10 : 111 : 75 : (: (l 75 : 
~----:------------i--------- i ---------l---------l--------- i ; ----i------------ i ---------l---------;--------- {---------I 
l Wt : 841781 : 100184 l 75419 : 29286 : 204888 : l Wt : 834999 l 132465 : 80bb7 : 28405 : 24!536 : 
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Table 18.15 
ASSESSMENT fJ.UALITY CONTROL DIAGRAM 1 
STOCK: Whiting in Sub-area IV (North Sea). 
AVERAGE F(2-6,u) 
DATE OF YEAR 
ASSESSMENT 
l 1983 1984 1985 1986 1987 
1984 0.86 li~ l:: 111 111111111 1985 0.81 
1986 o. 70 0.84 0.74 
1987 o. 72 0.89 o. 84 0.85 
1988 0.73 0.89 o. 80 0.78 0.89 
REMARKS: 
ESTIMATED TOTAL LANDINGS ('000 T) AT STATUS QQQ F 
ASS ESS ED YEAR 
IN 
1983 1984 1985 1986 1987 1988 1989 
FORECAST YR n/a n/a 118 135 112 134 146 
CURRENT YR n/a 102 117 114 106 Ill;~; 11111111111 ACTUAL 150 94 68 74 79 




Table 18.15 Cont'd 
ASSESSMENT QUALITY CDNTRDL DIAGRAM 2 
STOCK: Whitinq in Sub-area IV (North Sea). 
RECRUITMENT (AGE O) UNIT: Millions 
DATE OF YEAR CLASS 
ASSESSMENT 
1985 l 1983 1984 1986 1987 
1984 3174 11 :::~ 111 111111111 1985 2724 
1986 39424 25363 39127 
1987 29912 33808 41515 73355 
1988 32934 26876 57457 66449 45109 
REMARKS: 
SPAWNING STOCK BIOMASS ('000 T) 
DATE OF YEAR 
ASSESSMENT 
1988 l 1983 1984 1985 1986 1987 1989 1990 
1984 243 191 2971 3421 Ill::~~ 11 111111111 1985 269 237 308 3391 
1986 310 261 352 414 4761 5151 
1987 309 244 234 294 368 5001 4901 




Tab le 19. 1 Nominal catch (in tonnes) of WHITING in Division VIa, 
1978-1987, as officially reported to ICES. 
Country 1978 1979 1980 1981 1982 
Belgium + 2 
Denmark 119 92 32 + 
Faroe Islands 770 
France 3,610 2,779 2,609 1,637 1,798 
Germany, Fed.Rep. 2 4 1 49 53 
Ire land 2,080 2,791 4,407 8, 148 3,406 
Netherlands 23 17 2 6 285 
Spa in 99 
UK (England & Wales) 669 320 227 145 166 
UK (Scotland) 8, 174 10,613 7,386 8,519 8,419 
UK (N. Ireland) 
Total 14,677 17 l 386 14,664 18,504 14,235 
WG total 14,677 17 l 081 12,816 12,203 13,871 
Country 1983 1984 1985 1986 1987 1 
Belgium 31 52 Denmark 
Faroe Islands 
France 2,029 1,887 1,502 1, 998\3 1, 9 61 3 
Germany, Fed.Rep. 43 6 9 1 74 2 
Ire land 3,578 3,454 1,917 1,683 2,835 
Netherlands 811 14 
Spa in 76 40 61 
UK (England & Wales) 157 162 63 26 46 
UK (Scotland) 10,019 11,270 9,051 5,848 7,797 
UK (N. Ireland) 52 40 17 5 13 
Total 16,765 16,859 12,637 9,561 12,731 
WG total 15,971 15,902 13,000 8,000 10,000 
1 Provisional. 2 Includes Division VIb. 
3 Includes Divisions VIb and Vb. 
Ta ble 19.2 Annua l weight and numbers of whiting caught in Div is ion 
VIa between 1968-1987. 
ileight ( 1000 tonnes ) Number ( mi llions ) 
l Year l Total l H.Con l Disc l By-catl Total l H.Con : Disc l By-catl 
:------: -------: -------: -------1-------: -------; -------: -------:-------1 
l 1968 : 141 14 l o l o l 42 l 42 l o : o l l 
l 1969 : 12 l 12 l o l o l 41 l 41 l n l • l o l 
l 1970 l 111 111 o l o l 40 l 40 l o l o l l 
l 1971 l 16 l 16 l o l o : 52 t 52 l o l o l 
l 1912 l 15 l 15 l o l l) l 50 l 50 l o l o l 
l 1973 l 17 l 17 l o : o l 62 l 62 l o l o l 
l 1974 l 17 l 171 o l o l 721 721 o l o l 
l 1975 l 20 l 20 l o l o l 71 l 71 l o l o l 
l 1976 l 25 l 25 l n l • l o l 90 l 90 l o l o l 
l 1977 l 171 171 o l o l 63 l 63 l o l o l 
l 1978 l 15 l 15 l o o l 54 l 54 l o l o l 
l 1979 l 17 l 171 o o l 61 l 61 l o l o l l 
l 1980 l 131 131 o l) l 45 l 45 l o l o l 
l 1981 l 1" l L 1 12 l o l 46 l 46 l o l o l 
l 1982 l 14 l 14 l o l 48 l 48 l o l o l 
: 1983 l 16 l 16 l o l 49 l 49 l o : o : 
l 1984 l 16 : 16 : o l 50 l 50 l o l o : l 
l 1985 l 13 l 13 l o l 43 l 43 l o l o l 
l 1986 l 8 l 8 l o l 31 l 31 l o l o l l 
: 1987 : 10 l 10 l o : o : 36 l 36 l o : l) l 
------------------------------------------------------------------------
Table 19 3 Values of natural mortality rate and proportion mature at 
age. 
l Age l Nat Hor: Mat. l 
~ ----- ~ -------- ~ -------1 
l: 0.200 : 0.000 : 
2 l 0.200 : 1.000 : 
7 l 
·J' 0.200 l 1.000 l 
4 : 0.200 l 1.000 l 
5 l 0.200 l 1.000 : 
6 l 0.200 l 1.000 l 
7 : 0.200 l 1.000 : 
8 l 0.200 : 1.000 : 
9 l O. 200 l L 000 l 
141 
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Table 19.4 Total international catch at age ('000) of whiting in 
Division VIa between 1978-1967. 
---------------------------------------------------------------------------------------------------------------
: Age: 1978 : 1979 : 1980 l 1981 : 1982 : 1983 : 1984 : 1985 : 1986 : 1987 l Age: l l 
l----:---------1---------:---------; ---------l---------l---------1---------l--------- l---------: ---------1----: 
1 : 17670: 6334: 11650: 3593: 2991: 3418: 7209: 4139: 2674: 5559: 1 : 
2 : 18175: 34221: 11378: 24395: 5783: 7094: 12765: 19520: 14826: 12049: 2 : 
3 : 6682: 13282: 14860: 11297: 29094: 8040: 8221: 8574: 9771: 12094: 3 : 
4 : 9400: 3407: ms: 4611: 6821: 22757: 4387: 3351: 2653: 47051 4 l 
5 : 941: 34881 1244: 15181 2043 l 60701 14825: 19971 532: 724 l 5 l 
6 l 1433: 276: 10851 m: 803: 14391 19531 4764 l 2911 2861 6 l 
7 l 63l m: 84: 197 l 254 l 3991 7231 m: 474 l 1081 7 : 
8 : jl 
-1 10 l 101: 5l 77: 1311 94 l 56 l 471 112: 8 : 
9 : 3: 4: 181 101 41: 181 61 41 9 l l 
---------------------------------------------------------------------------------------------------------------
Ta ble 19. 5 Total international mean weight at age (Kg. l of whiting in 
Division VIa between 1978-1987. 
---------------------------------------------------------------------------------------------------------------
l Age: 1978 : 1979 : 1980 l 1981 l 1982 l 1983 : 1984 l 1985 l 1986 : 1987 l Age l l 
:----: ---------l---------l---------l---------l---------l---------1---------: ---------:---------:---------1----: 
1 : 0.199 l 0.218 : 0.172 : 0.192 l 0.184 l 0.216 : 0.216 l 0.185 : 0.174 l 0.188 : 1 l l l l l l 
·1 l o.m : 0.232 l 0.242 : 0.228 : 0.220 l 0.249 l 0.259 l 0.238 : 0.236 l 0.237 l 2 l l l l l 
3 l 0.286 : 0.306 l 0.330 l 0.289 l 0.276 l 0.280 : 0.313 l 0.306 : 0.294 l 0.304 l 3 l l l 
4 : 0.389 l 0.404 l 0.420 l 0.382 l 0.352 l 0.340 l 0.371 l 0.402 : 0.365 : 0.373 l 4 l l 
5 l o. 516 l 0.536 : 0.492 l 0.409 l 0.505 : 0.409 l 0.412 l 0.430 l 0.468 l (1.511 : 5 l l l l l 
6 : 0.549 : 0.678 : 0.595 : 0.409 : 0.513 : 0.494 : 0.458 l 0.461 l 0.482 l o. 520 l 6 : l 
7 : 0.602 l 0.694 l 0.722 : 0.542 : 0.503 l 0.526 : 0.438 : 0.531 : 0.496 l o.m l 7 l l l 
8 : 0.973 l 0.644 l 0.876 l o. 751 l 0.61)3 l 0.441 l 0.601 : 0.604 l 0.522 : o. 569 l 8 l l 
9 l 0.639 l 1.278 : 0.506 l 0.801 : 0.488 l 0.649 : o. 555 l 0.833 l 9 l l l l 
---------------------------------------------------------------------------------------------------------------









Fleet 1 Pred. 1 SE(q),Partial,Raised 1 SLOPE , SE ,INTRCPT, SE 
q F , F , Slope , ,Intrcpt 
__ , ___ , __ l __ , __ , __ , __ l __ , __ 
1 ,-17.08 '0.778,0.0005 ,0.0232, o.ooo, ().000,-17.075, 0.231 
2 ,-14.46 , o.486,o.on8 ,o.o823, o.ooo, o.ooo1-14.456, o.144 
,-15.82 ' 0.549,0.0178 ,0.0744, 0.000, 0.000,-15.818, 0.163 
,-16.72 , o.m,o.o217 ,o.onr, o.ooo, o.ooo,-16.717, o.m 
Fbar SIGHA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
o.o7o o.286 o.m 0.286 0.796 
SUHMARY STATISTICS 
F!eet, Pred. , SE(q),Partial,Raised, SLOPE , SE ,INTRCPT, SE 
q F , F , Slope , , Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-14.27 , o.362,o.ooa4 ,0.4220, o.ooo, o.ooo,-14.266, 0.101 
2 ,-12.99 , o.478,o.o598 ,0.3101, o.ooo, o.ooo,-12.991, o.142 
3 ,-14.14 , o.m,o.o955 ,0.4731, o.ooo, o.ooo,-14.136, o.1o4 
4 ,-16.08 , o.3s5,0.0410 ,0.4804, o.ooo, o.ooo,-16.081, o.114 
Fbar SIGHA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
o.m o.m o.882E-01 o.m o.2o9 
SUHHARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE, SE ,INTRCPT 1 SE 
q F , F , Slope , ,Intrcpt 
__ , ___ , __ , __ , __ , __ , __ l __ , __ 
1 ,-13.04 ! 0.278,0.0286 ,0.69331 o.ooo, 0.000,-13.037, 0.083 
,-12.54 , o.307,0.0942 ,o.5801, o.ooo, o.ooo,-12.m, o.on 
,-13.59 , 0.221,0.1645 ,0.7879, o.ooo, o.ooo,-13.593, o.o66 
,-15.75 , o.256,0.0568 ,0.9118, o.ooo, o.ooo 1-15.755, o.o76 
Fbar SIGHA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio 
o.m 0.130 0.891E-01 0.130 (1.470 
SUHMARY STA TISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE 1 INTRCPT, SE 
q F , F , Slope , 1 lntrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-12.52 ' 0.345,0.0478 ,1.0719, o.ooo, 0.000,-12.523, 0.102 
2 ,-12.64 ' 0.327,0.0851 10.4439, o.ooo, 0.000,-12.6391 0.097 
3 ,-13.59 ' 0.267,0.1657 ,0.64551 0.0001 0.000,-13.585, 0.079 
4 ,-15.69 , o.39a,o.o6o9 ,0.7767, o.ooo, o.ooo,-15.686, o.118 
Fbar SIGHA(int.) SISNA(er.t.) SIGHA(overall) Va~iance ratio 
0.679 0.162 0.177 0.177 1.198 
SUHHARY STA TISTICS 
Fleet, Pred. , SE(q) 1Partial,Raised, SLOPE 1 SE ,ItHRCPT, SE 
, F , Slope , , Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-12.29 l 0.352,0.0605 ,0.5844, o.ooo, 0.000,-12.287, 0.104 
,-12.58 l 0.331,0.0903 ,0.4603, o.ooo, 0.000,-12.5801 0.098 
,-13.63 ' 0.464,0.1589 ,0.7775, o.oool 0.000,-13.627, 0.138 
,-15.82 , o.654 10.0535 ,o.880o, o.ooo, o.ooo,-15.816, o.194 
Fbar SIGHA(int.) SIGMA(ext.) SIGHA(overall) Variance ratio 
0.587 0.203 0.133 0.203 0.431 
SUHHARY STATISTICS 
Fleet , Pred. , SE(q),Partial 1Raised, SLOPE 1 SE ,INTRCPT, SE 
q F 1 F , Slope , ,Intrcpt 
__ , ___ , __ , __ , __ , __ , __ , __ , __ 
1 ,-12.19 ' 0.40~,0.0670 ,2.3936, 0.000, 0.000,-12.187' 0.120 
,-12.75 l 0.440,0.0758 ,1.1408, o.ooo, 0.000,-12.755, 0.131 
,-13.59 ' 0.399,0.1642 ,1.0923, o.ooo, 0.000,-13.594, 0.118 
,-15.67 ' 0.642,0.0621 15.9230, o.ooo, 0.000,-15.6661 0.191 
Fbar SIGHi\(int.) SIGM!i(ext.) SIGHA(overall) Variance ratio 
1.725 0.223 0.330 0.330 2.181 
143 
144 
Table 19.7 Total international fishing mortality rate of age of 
whiting in Division VIa between 1968-1987. 
~--------------------------------------------------------------------------------------------------------------
: Age: 1978 : 1979 : 1980 : 1981 : 1982 : 1983 : 1984 : 1985 : 1986 : 1987 : Age l 
1----: ---------:---------:---------:---------: ---------: ---------l---------l---------l---------1---------l----l 
l : 0.190 : o. 093 : 0.069 : 0.105 : 0.099 : 0.090 : 0.122 : 0.077 : 0.062 : o. 070 : l : 
2 : o. 484 : 0.677 : 0.240 : o. 203 : 0.244 : o. 356 : o. 552 : 0.558 : 0.428 : o. 429 : 2 : 
J : 0.581 : o. 806 : o. 720 : o. 397 : 0.395 : o. 626 : o. 916 : o. 919 : 0.609 : o. 753 : : 
4 : 0.855 : 0.673 : o. 644 l 0.512 : 0.444 : 0.617 : 0.863 : !. 351 : 0.845 : 0.679 : 4 : l 
5 : o. 930 : o. 947 : 0.560 : o. 518 : 0.450 : o. 924 : 1.119 : 1. 409 : 0.821 : o. 587 : 
" 
: 
6 : o. 992 : o. 801 : o. 915 : o. 406 ; 0.576 : 0.669 : o. 909 : 1.628 : 0.913 : 1' 725 : 6 : 
7 : o. 768 : o. 781 : o. 616 : 0.407 : 0.422 : o. 638 : 0.872 : 1.173 : o. 702 : 0.835 : 7 : 
8 : o. 768 : o. 781 : 0.616 : o. 407 : 0.422 : 0.638 : 0.872 : 1.173 : o. 702 : 0.835 : 8 : 




: Age: 1978 : 1979 : 1980 : 1981 : 1982 : 1983 : 1984 : 1985 : 1986 : 1987 : Age: 
l----1---------l---------l---------l---------l---------l---------l---------l---------: ---------1--------- l ----l 
1 : 112138: 7868(1: 191543: 39856: 35024: 43939: 68898: 61553: 49154: 91123: l : 
2 : 51808: 75900: 58705: 146310: 29391: 25977: 32891l 49910: 46661: 37831: 2 : 
3 : 16573: 26130: 31571: 37826: 97826: 18861l 14898: 15503: 23392: 24905: 3 : 
4 : 17789: 7590: 9554: 12583: 20831: 53983: 8254: 4882: 5063: 10414: 4 : 
5 : 1688: 6192: mo: 4108: 6173: 10939: 23848l 2850: 1035: 1781: 5 : 
6 : 2473: 545: 1966: 1482: 2004: 3222: 3555: 6374: 570: m: 6 : 
7 : 129: 751l 200: 645: 808: 923: 1352: 1173: 1025: 2071 7 : 
B : 3l 211 239: 15: 245: 304: m: aa: 102l 215: B : 
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Table 19.9 Whiting in Oivision VIa. Output from program RCRTINX2. 
Yearclass = 1985 
sw-·vey/ In de:-: snope 
Set·~ies '/al ue 
IYF"S 6. 1247 1 102 
EGF"S 5.0291 :.2.972 
DGFS ;.: •• 9~".::::.2 
****** E3GFS 4.718~3 0.000 
EGFSO. ~=.l. ::::o::.~.s 2 .. 2::.~.::: 
DGFSO 6 .7551 1. .18:3 
IYFS2 6.::::ooB 1 ~-=,t_,2 
':':AN 
Yearclass = 1.986 
Bw-·vey/ 





















!.:,. 43~30 :2 .. f.J26 
7.6034 
****** 4 .. <15:2:3 O.BB9 
::: •• 1017 2.245 
7.4847 1 .142 
6. 740~· .1.86~::. 
.1987 
In de:-: Blope 
Va lue 
b.075::::. 1.1~.:::; 
4. 7:230 2.2:21 






···-11. .9(12 o. 1.579 
241. .T59 0 .. 0006 
0.000 0.0000 
--7.99:.::. o • .to::H 
-:2:.279 0.0299 




-1.0.0Z3 O .1B:59 
--7::::-.o .6oB 0.0001 
--o .1o~. 0.529.1 
-N7 .. 962 o.1o~n 




-·-2. 5El4 0.6127 
--7 .B36 o .. 1044 




1981 1.J- .. 6::-~; 102 .. 80 0.20 
1982 :3.45 31.Wi 0.3~1 
l9B3 4.66 105. 4:.::. o.:::a 
.1984 4.16 64. 19 o.:::.o 
19B5 4.:::.6 9~.\.B4 0.2B 
1986 4 .. 5!5 94.21 0.23 
l9B7 i.J-.T::. n .. 91 0.34 
No .. F't-ecl i c ted Sigmc:< St<:\ndo:\r·d !>Je.i.gt-·,t. 
Pt!:; t..}f:>.llJE~ Er-ror· 
1~· 4. 50 o::. 0.40471 o.4z::;::::;o o .4~'i24~::. 
9 2. 95~50 1. .:32206 .t n LJ?.i36 o .. 0:2:.74~j 
6 1.:5.7682 28. l!'r:$86 :31 .CC580 O .. OOOOB 
o 0.0000 0.00000 0.00000 o .00000 
8 :::;.95:so 1 .79177 .1. .90726 0 .. 02229 
d 4 .7097 1. .B6BOO 2.099~·7 o • OH-3~'>9 
15 ~:..:3726 o. ~l~j55~J 0.62~.\82 0.20699 
4.2986 o . 55~:,f.39 o. fj~·589 o .26:2~55 
1\lo. Pr·edict.ed Sig rna Standard l•Jeir;:Jht. 
Pts Va lue En·· or 
1.6 4.91:::.:::. O.I.J-4645 0.48:274 o .. L:~~:.::::; o':.? 
10 4.2504 1 • .14067 .1.20066 o. o:s76B 
7 167.49B9 79.9092.1113.30906 (l. (l(H)(H) 
c.l 4,2CJ98 0.2B721 o.:34bOB o .. 4!5:~:~3:2:; 
9 3.4937 1 .66386 1. T76T:'; 0.0.1.721 
6 5 .. 38~32 .1 .60235 1. 8Er.:>o2 O.O.i~'.\:::52 
16 6.2668 0.80720 0.990b6 o .. 05~~~3~5 
4.2562 0.5377B 0.53778 0 .. 1878:2 
No. F'rec:l:i.ct.ed Bigma E.~tanclat-d !>Jei~jht 
Pb:.; Val Lir: Er-r-ot~ 
16 4.4lB5 0 .. 44623 o' 467~·~:. o .. 529 ~j~~:; 
9 2.6::':·b0 l.6b660 l .. 8~·449~ 0.0:5366 
6 5.92:36 1 .60B60 2.0.1~·U3 O .O:ZB;:;o 
4.2409 0 .. ~·3245 o. s:::::24~. o . '.J-oa:::,:o 
E;.:tE?rnal 'vil'·tual E:·:L SE/ 
Stanclar·d Population Int.. SE 
En-or Analysis 
0.4::::; 3 .. ~.\B 36.o::::: 2.20 
0.49 ~L8.1 44.94 .1.40 
0.::::.2 4ø25 69.90 1.02 
o .1~5 4 .iL~ 62. ~5t3 0.49 




Table 19.10 Hean fishing mortality, biomass and recruitment of 
whiting in Division VIa between 1968-1987. 
Mean Fishing Hortality i Bioæass Recruits 
Ag es i Ag es i 1000 tonn es i Age 1 
2 to 4 i 1 to 1 i 
i Year i H.Con i Disc i By-eat i Total i Sp St iY.C.iHillioni 
:------:--------: --------1--------1-------l-------l----l-------: 
l 1968 l 0.898 : o.ooo : 0.000 : 
i 1969 i 0.649 i 0.000 i 0.000 i 
: 1970 l 0.527 : o.ooo l 0.000 : 
: 1971 i 0.874 i 0.000 i 0.000 : 
i 1972 i 1.049 : o.ooo : 0.000 : 
1 1m 1 t.:m 1 o.ooo : a.ooo 1 
l 1974 l 0.881 l 0.000 l 0.000 l 
l 1975 l 0.668 l o.ooo l 0.000 l 
i 1976 i o. 982 i 0.000 i 0.000 i 
i tm 1 o.m 1 o.ooo 1 o.ooo i 
i 1978 l O.b40 i 0.000 l 0.000 l 
i t979 i o. 7i9 i o. 000 i o. 000 i 
l 1980 l 0.534 l o.ooo l 0.000 l 
l 1981 l 0.370 i 0.000 i 0.000 l 
: 1982 : o.361 : o.ooa t o.ooo : 
: 1'183 i 0.533 : o.ooo : 0.000 : 
: 1984 : o. 777 : 0.00(1 : o.ooo : 
: 1985 i o. 943 l 0.000 i 0.000 l 
l 1986 l o. 627 : o.ooo l o. 000 : 





















2S l 67 l 210 l 
49 : 68 l 20 l 
38 i 69 : 22 : 
2'1 i 70 : 31 i 
20 l 71 : 93 i 
22 i 72 i 1'15 : 
39 l 73 : 68 : 
38 l 74 i 1S2 l 
46 i 75 ~ 52 i 
29 i 76 : 81 : 
2b : 17 : 112 : 
33 : 78 : 79 : 
3T l 79 l 1'12 l 
52 : ao : 40 : 
45 l Bl l 35 l 
37 : 82 : 44 : 
28 : 83 l 6'1 : 
23 l 84 : 62 : 
21 1 as 1 49 1 
22 i 86 : 94 : 
f -------------------------------------------------------------: 
Hean recruits at age 1 for pi!Tiod 1969 to 1987 i 85 l 
l 147 
Table 19 11 Input for catch prediction of whiting in Oivision VIa. 
1987 Values used in Prediction 
Stod and Fi shi ng Hortal it y F at age 1 11ean Wt. and Propn. Retained by Consumption Fishery 
t ----------------------------------------------------------------------! 
Sea! ed mean F Mean values for period 1983 to 1987 
i Age i Stork Fishing Hortality 1983 to 1987 Mean Weight (Kg. l i Prop. l l 
l Num ber i H.Con. l Disc l Ind i H. Con. l Disc i Ind i H.Con. l Disc l lnd l Stork i Ret. l l l l l l l l l 
:----: ----------: --------1--------:-------- l-------- f --------1-------- i-------- f --------: --------1--------: -------1 
l l 93627 i 0.084 i i l 
2 i 37831 i 0.429 i 
3 i 24905 : o. 753 i 
4 i 10414 i 0.679 i 
5 i 1781 : 0.587 i 
6 i 373 i 1. 725 i 
7 i 207 i 0.835 : 
8 i 215 i 0.835 i 
i Hean F i 
i Unscaled l 
i Scaled 
Age 2 to 4 l Age 1 li 
o. 621 i o. 000 i 
Recruits at age 1 in 1988 = 76000 
Recruits at age l in 1989 = 85000 




o. 772 i 
0.862 i 
1.018 i 
o. 748 i 
0.748 : 






lAge 1 li 
i 0.000 i 
i 0.000 i 









Hean F for ages 2 to 4 in 1987 for human consumption landings + discards = 0.621 
l l 0.196 : l 







Huaan consuaption + discard F-at-age values in prediction are mean values for the period 1983 to 1987 
rescaled to produce a mean value of F for ages 2 to 4 equal to that for 1987 
Hean F for ages l to 1 in 1987 for saall-mesh fisheries = 0.000 • 
Industrial fishery F-at-age in the prediction are averages for the period 1983 to 1987 • 










Table 19.12 Predicted catches and biomasses ('000 tl of whiting in 
Oivision VIa - 1988-1989. 
Year 
11987 l 1988 l 1'189 
---------------------------l-----:----- i -----l-----1-----: -----:-----:-----:-----:-----l-----: 
l Biomass l Jan of Year l l 
Total 39 l 44 l 48 l 48 l 48 l 48 l 48 l 48 l 48 l 48 l 48 l 
Spawni ng 22 l 29 l 31 ~ 31 l 31 l 31 l 31 l 31 l 31 31 : 31 l 
: Hean F Ag es 
l Human Con s. 
: Small-eesh 
2 to 4 10.62 10.62 l!T.OO 10.12 10.25 10.37 10.50 10.62 10.74 10.00 10.00 l 
1 to l W.OO lO.OO lO.OO lO.OO 10.00 10.00 10.00 10.00 10.00 10.00 10.00 l 
lHean F(Yearl/Kean F(!987) l F0.1l Fml 
Human Consumpti on :1.00 11.00 10.00 10.20 10.40 10.60 IO.B!J 11.00 11.20 lO.OO 10.00 l 
: Catch weight 
Hua an Consumpt i on 10 ~ 12 l o l 3 : 
Discards o l o : o : o l 
Sull-mesh Fi sher i es o : o l o ~ o : 
total l andi ngs- 10 : 12 l o l 3 l 
Total catch 10 l 12 : o l 3 l 
l Bi omass 1 Jan of Yeart l 
Total 44 l 48 l 65 : 61 l 
SJlawning 29 l 31 l 48 : 44 : 
Stotk at start of amr catch lfuring 1988 
6 l 9 : 
o l o : 
():l o : 
6 ~ 'l l 
6 l 9 l 
sa : 55 l 
41 l 38 l 
11: 13 : 
o l o l 
o l o l 
l! l 13 l 
111 131 
52 l 50 l 
36 l 33 l 
1"" l 
.J l o l o l 
o l o : o : 
o l o l o l 
1 .. l 
.J l o l o l 
15 l o-: o : 
48 l o l o : 
;n: o l o l 
Sfock at start of and catch during 1989 
for Fl 1989 l = Fl 1988 l 
_____________________________________ ... ____________________ _ 
l Agel Stock No l H.Cons l Discardsl llrCiltchl Total l l Age l Stod No l H. Cons. : Di scards l By-catch l Total l 
r -... --t-----------··1---------: ---------:---------:---------1 1 ~---: ---------- t ---------:--------- t ---------r --------- ~ 
l l 76000 l 4931 l o t o l 4931 . l l l l 85000 l 5515 t o l o : 5515 l 
2 l 70500 : 21714 : o l (l: 21714 r l 2 l 57774 l 17795 : o l O. i 17795 l 
3 l 7.0166 : 9099 i o r o : 9099 l l 3 l 38239 l 17252 l o l o ~ 17252 f 
4 l %00. l 4740 l o t o l 4740 : l l l 4 l 8393 l 4.139 l o l o : 4119 i 
t 5 : 4323 l 2295 l o l o : . 2295 l l l 51 3632 i 1928 i o l o l 1928 i 
b l Ill l l 477 l o l o l 47i t t l 6 t m~: 880 l o : o l 880 : 
7-i 54 : 26 r O. l o l 2/d 11 240 : 11b l o : o : 111>: 
-l 8 l 74 l 36 l o l o.r 36 l l l l 8 : 50 l 24 l o l o l 24 t . l 
t ---- t __ ..: _____ ..... __ ; -..-------- r --~------L .. ______ .__: ----------1 :----l------------r --:------- ~ ---------1------:...--: --------~ t 
l Wt l ·44057. l 12027 ~ o l o l 12027 l 47789 l 13478 l l} : 13478 : 
Table 19.13 
ASSESSMENT tJUALITY CONTROL DIAGRAM 1 
STOCK: Whiting in Division VIa (West of Scotland). 
AVERAGE F(2-4,u) 
DATE OF YEAR 
ASSESSMENT l 1983 1984 1985 1986 1987 
1984 0.68 li~ l:: 111 111111111 1985 0.48 
1986 0.53 0.71 0.49 
1987 0.54 0.78 0.90 0.46 
1988 0.53 o. 78 0.94 0.63 0.62 
REMARKS: 
ESTIMATED TOTAL LANDINGS ('000 T) AT STATUS QQQ F 
ASSESSED YEAR 
IN 
1983 1984 1985 1986 1987 1988 1989 
FORECAST YR n/a n/a 12 13 15 15 13 
CURRENT YR n/a 13 14 15 11 lill;; 11111111111 ACTUAL 15 16 13 8 10 





Table 19.13 Cont'd 
ASSESSMENT tJUALITY CONTROL DIAGRAM 2 
STOCK: Whiting in Division VIa (West of Scotland). 
RECRUITMENT (AGE 1) UNIT: millions 
DATE OF YEAR CLASS 
ASSESSMENT 




111111111 1985 54 
1986 47 153 55 
1987 48 73 74 84 
1988 44 69 62 49 94 
REMARKS: 
SPAWNING STOCK BIOMASS ('000 T) 
DATE OF YEAR 
ASSESSMENT 
1988 l 1983 1984 1985 1986 1987 1989 1990 
1984 31 37 231 281 lill::~ 11 111111111 1985 39 33 31 291 
1986 37 29 41 38 391 401 
1987 36 29 25 25 31 471 461 
1988 31 28 23 21 22 29 31 1 331 
1 Forecast. 
REMARKS: 


